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Full  selection  of  high  capacity  valves 
provides  low  cost  protection 


Watts  No  740  Senes  are  especially  designecJ  for  hot 


water  space  heating  boilers  They  hove  extremely  high 


ASME 
PRESSURE 
RELIEF  , 
VALVES  I 


(discharge  capacities  because  of  their  large  internal  flow 
areas  making  them  the  ideal,  economical  choice  for 
boilers  which  previously  required  larger  size  valves  for 
adequate  protection  The  ’4“  size,  for  example,  rated 
at  895,000  BTU  HR  at  30  lbs.,  approximates  and  in  some 
cases  exceeds  the  ratings  of  many  1"  valves.  This  wide 
range  of  relieving  capacities  provides  a  much  lower  BTU 
per  thousand  cost,  lets  you  size  a  single  valve  over  a 
variety  of  boilers,  and  simplifies  your  stocking  problems 
Pressure  range  from  30  to  75  lbs. 


Woftr  S«ai  P  rovidei 
else  alignment  of  to  disc 

and  eliminates  need  of 
Hazardous  mechanical  guides 
which  can  stick  or  freeze  o 
volve  shut  from  lime  or  corro 
sion  Seal  also  protects  spring 
working  parts  from  water  or 
steam  during  relief 


Double^Safe  Design  No 
mechanical  guides  -  not  dia 
phrogm  operated 


Stickoge-free  —  Disc  to  Metal 
Seating  Heot  resisting 
stickage  proof  silicone  disc 
material 


Pop  Action  Operation 
Pressure  everted  directly 
ogainst  disc  pops  volve  wide 
open  for  steam  relief  Full 
discharge  rate  reached  imme 
diately  at  the  set  opening 
pressure  and  does  not 
depend  on  further  pressure 
occumulotion  os  m  some  other 
designs 


Protection  and  Control  Specialties 


BIGGEST  .  -  ^ . 

CHOICE  IN  ASME  FT 

RATED  iHr  I 

T  &  P  RELIEF  VALVES  ^ 

FOR  HOT  WATER 

SUPPLY  SYSTEMS  |  ' 

Watts  Regulator  Cempony,  Lowrence,  Mossochusetts 


Wotts  Ne.  4G-140.a40-M0  Series  auto¬ 
matic  reseating  temperature  <mk}  pressure 
relief  volves  are  pressure  steam  rated  by 
ASME  and  are  available  In  sites  to 
2"  inclusive.  The  40>140-240  Series  are 
listed  by  AGA,  having  been  tested  and 
rated  under  the  new  American  Standard 
ASA  Z21. 22*1958.  Their  construction 
includes  the  some  pop  type  oction  seat 
and  disc  found  in  the  No.  740  Series. 
Result:  You  get  both  ASME  steam  rated 
pressure  relief  and  AGA  steam  rated 
temperature  relief  in  a  tingU  valv  —  the 
most  complete  protection  for  hot  water 
supply  systems. 

Where  teporote  Intfallotion  of  eofety 
devices  is  preferred,  use  Watts  No.  174A 
Series  ASME  pressure-only  relief  valves  in 
sizes  to  2".  Pressure  range  75  Ibt. 
to  150  lbs. 


Why  Every  Steam  Heated  Unit 
Needs  its  Own  Steam  Trap 

. . .  the  theory,  practice  and  proof 
of  ^^unit  trapping’’^  for  top  temperatures 


How  Different  Condensing  Rates  Can  Slow  Production 


Fig.  I  Thia  is  a  €-roll  troner  shortly 
after  it  haa  began  operating  on  100  pai 
ateam.  When  cold,  wet  material  posses 
over  cheat  I,  ateam  condenaing  rate  is 
high  and  pressure  drops  accordingly. 
The  pressure  drop  in  cheat  2  will  not  be 
as  great,  and  so  on  doicn  the  machine 
as  the  material  becomes  progressively 
hotter  and  drier.  Average  pressure  in 
the  cheats  then  is  9927  lbs.,  and  drain 
header  pressure  is  slightly  leas,  about 
992  tbs.  Under  these  conditions,  ateam 
from  drain  header  enters  chests  1  and 
2  (as  indicated  by  arrows  at  side  of 
drain  tines)  because  of  pressure  differ¬ 
ence.  Though  condensate  from  chests 
drains  by  gravity,  air  can’t  teave  chests 
countercurrent  to  incoming  steam.  Fig.  2 
shows  what  happens  next. 


Fig.  2  This  is  the  same  6-roll  ironer 
after  it  has  been  operating  a  while.  Air 
has  accumulated  in  cheats  1  and  2,  re¬ 
ducing  condensing  rate  and  decreastno 
pressure  drop.  This  process  repeats  itself 
down  the  line  until  pressures  are  as 
shown — that  is.  enough  air  will  accumu¬ 
late  in  each  chest  so  that  condensing 
rates  and  pressure  drops  of  all  chests 
will  be  about  equal.  The  net  result  is 
shown  in  chest  temperatures  which  are 
actual  pyrometer  readings  taken  on  a 
6-roll  ironer,  drained  by  a  master  trap, 
in  a  Chicago  taundry.  The  taundry  was 
making  337S*F  steam,  but  getting  an 
average  of  only  309j6*F  from  the  ironing 
surfaces,  necessitating  stow  operation 
and  frequent  reruns.  Then  they  tried 
Armstrong  unit  trapping — see  Fig  3. 


How  Unit  Trapping  Prevents  Trouble 
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Fig.  3  This  is  the  same  6-roll  ironer, 
now  unit  trapped.  Temperatures  shown 
are  also  actual  pyrometer  readings — the 
average  of  329.6* F  is  20*  higher  than 


with  group  trapping.  This  is  because 
air  is  continuatty  removed  from  each 
chest  into  the  drain  header,  and  cannot 
get  back  into  any  chest. 


Using  an  individual  trap  for  each 
steam  heated  unit,  including  each 
separate  coil,  chest  or  chamber  of 
a  machine — pays  ofT  for  the  user. 
Here  are  just  two  examples; 


1.  On  a  cr»*amcr>’  dryer 


Drainage 

Method 

Air 

Temperature 

Restricted 

Blow-thru 

250* 

Group  trapping 
( 1  trap  for  8  coils ) 

225’ 

Armstrong 

Unit  Tropping 
(•  trop* —  1  for 
ooch  coil)  1 

309*> 

2.  On  a  platen  press 

Drainage  , 

Method 

1  Processing 
i  Time 

Restricted 

Blow-thru 

50  minutes 

Group 

Trapping 

35  minutes 

Armstrong 

Unit  Trapping 

25  minwtos 

Why  Unit  Trapping 
Worlcs  Best 

It  is  rea.sonable  to  assume  that  no 
two  steam  heated  units  w’ill  have 
identical  condensing  rates.  Even 
the  slightest  difference  in  rate  will 
cause  a  difference  in  steam  pres¬ 
sure  drops  through  the  units. 
Here’s  w’here  the  trouble  starts. 
Conden.sate  from  each  unit  may 
flow  to  the  trap.  But,  what  about 
air  and  other  non-condensibles  in 
the  system?  A  difference  in  pres¬ 
sure  drops  too  small  to  be  indi¬ 
cated  by  an  ordinary  pressure 
gauge  w'ill  permit  backflow  of 
steam  from  the  higher  pressure 
units  to  the  lower  pressure  units. 
This  backflow  of  steam  may  even 
impede  flow  of  conden.sate  from 
the  low’er  pressure  unit  to  the 
trap  ,  .  .  and  it  will  definitely  im- 
p>ede  or  block  off  flow’  of  air  to  the 
trap.  The  result  is  sluggish  heat¬ 
ing,  reduced  temperatures,  re¬ 
duced  output,  fuel  waste  and 
increased  possibility  of  corrosion. 
Figures  1,  2  and  3  diagram  the 
action. 

Unit  Trapping 
Not  Costly 

No  engineer  wants  any  more  me¬ 


chanical  devices  in  his  plant  than 
are  absolutely  necessary.  But,  the 
moderate  additional  cost  of  using 
two  or  more  small  traps,  instead  of 
one  big  one,  is  saved  over  and  over 
again  in  improved  efficiency. 

If  the  traps  are  Armstrong, 
maintenance  is  no  problem.  And 
users  frequently  tell  us  that  Arm¬ 
strong  traps  outlast  others  two  and 
three  to  one. 

Steam  traps  usually  represent  a 
fraction  of  1%  of  the  cost  of  the 
equipment  they  drain.  Does  it 
make  good  sense  to  lose  10%  or 
more  of  equipment  capacity  to 
save  a  few  dollars  on  traps? 

Why  not  test  Armstrong  unit 


trapping  in  your  plant.  If  you  are 
not  completely  satisfied  with  the 
results  you  can  return  the  traps 
for  a  full  refund  of  the  purchase 
price.  There  is  little  to  lose — lots 
to  gain.  Call  your  local  Armstrong 
Factory  Representative  or  Distrib¬ 
utor,  or  write  Armstrong  Machine 
Works,  8467  Maple  St,  Three 
Rivers,  Mich. 

ASK  FOR  the  44-page  Steam 
Trap  Book  and  reprint  of  article 
on  Unit  Trapping. 

WIST 

®  ARMSTRONG 
STEAM  TRAPS 
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More  C.pa''*V- 


More  Performance! 


RtGHT  OOH  V 
THE  LfiVE  .  .  . 

fr  Uatf-i  rr  thr  applii  atn^n  .  .  , 
ivhiTfi  t^r  ytui  m-i’d  a  tirpt-ndahlf 
hi-atiufi  pump  .  .  .  on<*  thinfi  i% 
surr  .  .  .  Skidmurv  adi  anrvd  tlv' 
sifin  fUfiinffrinfi  has  pmdiurd 
pumps  iff  simpU\  rufifird  nm- 
strurtitm  tn  givv  v«»ii  y«’«r 
arnund,  vrntutmiral,  maintf- 
nancf^-frce  S4^virt\  vtutr 

Skidmitrt’  Rppresentativv  tudnv 
fitr  cumplftf  inftfrmatitm. 


Skidmore  Pumps  have  set 
a  standard  of  performanre 
anddependahilily— throutch 
eontinual  researeh  and 
development  sinre  1921 
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COVER  PHOTO:  Plans  for  a  central  cooling  system  for  Bronx  River  Savings 
Bank,  whose  main  area  is  shown  on  the  cover,  were  scrapped  in  favor  of  an 
installation  of  seven  packages,  supplying  the  flexibility  required  by  the  several 
diverse  functions  performed  in  the  three-story  building.  See  AppUcalkHis  and 
Installatioas,  page  101. 

In  the  same  department,  see  also  how  simply  and  logically  the  air  conditioning 
system  for  66  Beaver  Street,  an  office  building  in  New  York’s  financial  district, 
was  laid  out.  Walls  and  floor  comprise  half  of  the  horizontal  air  distribution  in 
this  space-  and  materials-saving  installation.  See  page  98. 

An  improved  method  of  air  conditioning  computer  rooms  is  also  described  in 
Applications  and  Installations  this  month.  It  avoids  the  inevitable  cold  drafts  that 
result  from  excessive  cool  air  supply  when  computers  take  and  discharge  room 
air.  See  page  100. 


HIGH  SPOTS  in  this  issue 


ELECTRIC  HEAT:  Whether  it  is  discussed  in  a  positive  or  negative  sense, 
electric  heat  is  at  least  discussed  at  almost  every  meeting  or  conference  related 
to  any  way  to  space  heating.  Such  a  timely  topic  is  deserving  of  the  twelve  pages 
we  are  devoting  to  it  in  this  month’s  Reference  Sectioa.  Beginning  on  page  77 
you’ll  find  design  and  application  data  for  residential,  commercial,  industrial  and 
institutional  electric  space  heating. 


WATER  SYSTEMS:  We  like  the  theme,  “Today’s  operating  problems  aid  to¬ 
morrow’s  design”,  and  feel  that  its  applications  are  many.  Case  in  pt>int  this  month 
is  use  and  abuse  of  mechanical  shaft  seals  on  pumps  in  both  heating  and  cooling 
systems.  Author,  Dr.  Sidney  Sussman,  presents  some  sound  thinking  on  the  sub¬ 
ject  in  the  lead  article,  beginning  on  page  61. 


AIR  CONDITIONING:  economic  evaluation  of  various  methods  for  re¬ 

jecting  the  heat  removed  from  air  conditioning  systems  is  presented  in  an  article 
by  M.  J.  Wilson.  Containing  a  wealth  of  tabular  data,  this  story  starts  on  page  70. 


HOSPITALS:  Can  you  safely  select  electronic  temperature  controls  for  surgical 
suites?  A  position  on  this  controversial  question  has  been  taken  by  a  medical 
doctor  specializing  in  anesthesiology.  A  man  with  a  good  deal  of  experience  in 
this  subject,  he  presents  the  reasons  for  his  position  in  an  article  beginning  on 
page  67. 


STANDARD  ATMOSPHERE:  Everybody  talks  about  standard  temperature  and 
pressure,  and  most  engineers  easily  handle  conversions  at  sea  level  conditions. 
The  math  and  physics  behind  the  so-called  U.  S.  Standard  Atmosphere  at  other 
elevations,  however,  are  of  less  familiar  but  equally  important  engineering  signifi¬ 
cance.  Page  93. 
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with  circular 
discharge  efficiency 


•  •  •  and  motor  and  drive 
are  out  of  air  stream! 

Ch«€k  thM«  oth«r  KEY  features: 

Mainf*nance*fre«  spun  aluminum  housing 

Ton*yoor*iubricatocl  ball  boaring  motor 
mounted  out  of  air  stream 

Drive  with  permanently  sealed  and  lubri¬ 
cated  ball  bearings 

Heavy  cast  iron  pulleys,  adjustable  to  permit 
speed  variation 

Belts  with  long  drive  centers  for  extra-long 
wear 

Automatic  belt  tightening  device  to  assure 
constant  fan  speed  ...  no  service  call-backs 
for  adjustment 

Built-in  bird  guard 

Hinged  curb  for  damper  access  (optional) 

JENN-AIR  PRODUCTS  COMPANY,  INC. 


The  Jenn-Air  Key  Line  meets  the  most  critical 
standards  for  styling,  quiet  operation  and  air  mov¬ 
ing  efficiency  .  .  .  it's  the  key  to  better  ventilation 
in  any  roof  installation.  Centrifugal  or  axial  models. 
Capacities  from  725  to  27,000  cfm.  Write  for  Bul¬ 
letins  60-CK  (centrifugal)  and  60-AK  (axial). 


•  1102  Stadium  Drive  •  Indianapolis  7,  Ind. 
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THE  STARTLING  FACTS  ON  THE 

LOK  Cube 

BRAND 


Shape  of  retainer  frame  inside  batt 
permits  filter  to  seal  itself  in  holding 
frame.  Final  filter  assembly  is  a  tight, 
leak-proof,  press  fit. 


THB 


FIT  I 


THB  FBRFBCT  FIBKRI 


Union  Carbide  research  has  pro¬ 
duced  the  truly  ideal  filter  medium 
in  DYNELmodacrylicfiber— a  strong, 
high  capacity  fiber  with  an  irregular, 
highly  arresting  cross  section. 


THB  FBRFBCT  FORM  I 


Basic  component  is  a  low  density, 
three-dimensional  batt,  sewed  into 
cube  shape.  Rust-proof  retainer 
frame  is  inserted  in  batt,  then  batt  is 
inserted  in  wire  retaining  basket. 
Final  three-piece  assembly  is  sup¬ 
ported  by  holding  frame  within  unit, 
is  easy  to  handle— no  sharp  edges  or 
"splinters".  Easy  to  dispose  of  when 
full — simply  collapse  and  discard  . . . 
the  dust  is  in  the  bag! 


Type  Air  Filter; 


New  Filter  Medium! 

DYNEL  filter  medium  slope  and  holds  unusually  large  quantities  of  dirt. 
Self-sealing,  leak-proof  assembly  completely  eliminates  problem  of  filter 
bypass  .  .  .  provides  maximum  economy  at  highly  acceptable  filtration 
levels. 

Saves  Change-Over  Dollars  I 

Ulok  Cube  Filter  lasts  6  times  longer.  Dirt  is  first  trapped  on  inside  face 
of  filter.  As  dirt  builds  up,  air  flow  is  shunted  to  large  filtering  area  of 
four  sides.  Thus,  even  after  several  pounds  of  dirt  have  been  collected, 
high  filtering  efficiency  and  low  pressure  drop  is  maintained.  This  “reverse 
loading"  process  increases  service  life  6  times  over  that  of  conventional 
filters.  Think  of  the  savings  in  maintenance! 

Uses  Half  The  Space! 

Medium-size  Ulok  Cube  Filter  has  a  filtering  surface  of  1040  sq.  in.— 
140  more  than  a  conventional  30'  x  30'  flat  filter— yet  it  presents  a  frontal 
area  of  only  20'  x  20'.  Filter  bank  area  can  thus  be  reduced  by  half  with 
medium-depth  filter,  even  more  with  deeper  models. 

At  All  Velocities! 

Ulok  Cube  Type  Air  Filters  afford  the  high  filtering  efficiency  character¬ 
istic  of  low  velocity  units  even  in  units  employing  air  volumes  as  high 
as  1970  cfm! 

Proved  In  Operation  I 

Ulok  Cube  Type  Air  Filters  have  been  soundly  proved  in  numerous 
installations.  Reflecting  a  complete  range  of  the  filtering  problems  pre¬ 
sented  under  varying  operating  conditions,  these  field  trials  were  com¬ 
plemented  by  extensive  and  extremely  severe  laboratory  tests. 


Ideal  for  all  commercial  and  industrial  air  con¬ 
ditioning,  heating,  and  ventilating  systems. 
Ulok  Cube  Type  Air  Filters  are  available  in  12 
sizes  to  meet  any  requirement. 

WRITS  TODAY  FOR 

FURTHBR  INFORMATION  AND  FRICSS. 


UIOK 

BRAND 


UNION  CARBIDE  DEVELOPMENT  COMPANY 

Division  of  Union  Carbide  Corporation 
270  Park  Avanua  •  Naw  York  17.  N.  Y. 


UlOK  and  Union  CariiOE  ar«  r«gitt*r«d  trod*  marki  of  Union  Corbid*  Corporation. 
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A  SPECIAL  NEWS  REPORT 


New  CEC  officers  are,  seated 
left  to  right,  George  J. 
Toman,  secretary;  Hueston 
M.  Smith,  president;  Harold 
P.  King,  first  vice-president; 
Frederick  K.  Steel,  second 
vice-president.  Standing,  left 
to  right,  are  Lester  L.  Bosch, 
trees.,  Ralph  M.  Westcott, 
immediate  past  president. 


Manual  of  Practice 

Issued  by  Consulting  Engineers  Council 


Herein  are  highlights  of  CEC's  Annual  Meeting,  reflecting  increasing 
complexity  and  scope  in  the  fight  for  better  professional  conditions. 


Council  delejrates  from  31  state.**  and  regional  as.so- 
ciations  of  consulting  engineers  attended  the  an¬ 
nual  meeting  of  the  Consulting  Engineers  Council 
Board  of  Directors  held  in  Gearhart.  Ore.,  May  4  to  7. 
The  interesting  agenda  included  di.scu.s.sions  on  the 
following  topics:  Professional  liability  insurance,  ac¬ 
counting  systems  for  consulting  engineers,  offices, 
opposition  to  public  encroachment  of  private  engineer¬ 
ing,  package  deal  and  turnkey  operators,  legislation 
affecting  consultants,  public  relations,  registration, 
consultants’  responsibilities  in  di.sasters,  interprofes¬ 
sional  practice  and  indexing  systems  for  manufac¬ 
turers’  technical  literature. 

Recommended  Confracf  Forms 

Proceeding  quickly  with  such  internal  matters  as 
election  of  officers,  and  adoption  of  bylaws  and  budget, 
the  Consulting  Engineers  Council  Directors  received, 
di.scus.sed,  and  approved  four  new  C.EI.C.  engineer- 
architect,  and  principal  engineer -as.sociate  engineer 
forms  of  contract.  Already  available  to  council  mem¬ 


bers  are  recommended  forms  of  contract  for  use  in 
ou’ner-engineer,  and  architect-engineer  agrwments. 
Presenting  the  new  forms  was  Documents  Committee 
Co-chairman,  George  W.  Poul.sen,  Jr.  of  Salt  l.ake  City, 
who  reported  that  demand  for  previously  published 
standardized  forms  of  advertisement,  information  for 
bidders,  propo.sal,  agreement,  bid  l)ond,  performance 
bond,  labor  and  material  pjiyment  Inind,  and  general 
conditions  of  the  contract,  had  gratifyingly  necessi¬ 
tated  a  complete  reprinting. 

Iy<*ster  L.  Bosch,  Cincinnati,  pre.sented  the  first  draft 
of  a  propo.sed  C.E.C.  indexing  .system  for  manufac¬ 
turers’  catalogs  and  technical  literature.  It  is  the  inten¬ 
tion  of  the  council  to  prepare  a  streamlined  filing  sy.s- 
tem  which  will  eventually  be  available  for  u.se  not 
only  by  C.F^.C.  members,  but  by  manufacturers,  too. 

Public  relations  c<»me  in  for  its  share  of  the  lime¬ 
light  as  just-published  copies  of  "You  and  Public  Rela¬ 
tions."  a  guide  to  individual  consulting  firm  public 
relations  programs,  were  di.stributed.  Pacific  .National 
(Continued  on  pape  JO) 
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A  FUTURE  OF  FAULTLESS  SERVICE 


;flccting  the  phenomenal  demand  for  prestige  office  space  in  rapidly 

expanding  Denver,  this  recently  completed  28  story  COYNE  &  DELANY 
installation  is  the  largest  and  tallest  office  building  in  the  Rocky  Mountain 
West.  Erected  at  a  cost  of  $10,000,000,  the  First  National  Bank  Building 
offers  the  center  of  Denver’s  financial  district  a  gleaming  precast 

stone,  aluminum,  and  glass  exterior  plus  a  roof  designed  as  a 
heliport.  Initiators  of  the  project  were  the  Murchison  brothers 
of  Dallas  who,  several  years  ago,  constructed  the  Denver  Club 
office  building... another  COYNE  &  DELANY 
installation... which  has  been  unable. to  satisfy  demand 
for  space.  For  those  who  have  lived  with  DELANY, 

there  is  no  other  flush  valve.  Leadership  in  design, 
unequalled  nationwide  service,  eighty  years  of  business 
integrity;  all  these  factors  spell  DELANY— 

“the  fastest  growing  name  in  flush  valves  1” 


1ST  NATIONAt  BANK  BU'tLOtNO 

Ofn\er,  <  oiorado 

BAS  MONO  HARRY  ERMN 
A  ASSUC  IA1LS 

cnhitfcJM 

MARSHALL  I  JOHNSON 

metlwtuat  enginrert 

MFAD  k  MOI  NT 
CONSTRl  C  TION  CO. 
grnrral  contractor 

NATKIN  k  COMRAN'Y 
ptumhmg  contractor 

AMSTAN  SI  PPLY  DISTSION 

I,  holriair  dntrthutor 

AMFRICAN  radiator  AND 

mandard  sanitary  corf. 

pinmbtng  fixtures  atanufacturtr 


OIUNY  ...  THE  ONLY  COMPLETELY  OlAPHtACM-O^ERATEO 
ilNE  or  NATIONALLY  DISTRIIUTED  FLUSH  VALVES 

All  Delany  Hush  Vaises  give  the  quality  of  diaphragm  oper^ 
ation  that  others  only  offer  in  their  "premium"  valves.  Dur- 
able,  longer-lasting  chrome  tanned  leather  diaphragms  in 
Delany  flush  Valves  operate  best  in  water  service  . . .  pro¬ 
vide  "life-of-building"  performance.  Decide  on  Delany . . , 

Fastest  Growing  Flush  Valve  Line! 

OOYNI  A  DaANY  CO.  •  834  KENT  AVE.  •  BROOKLYN,  NEW  YORK 

IM  CAMA04.  TNf  MMI  BOMtTIOM  CO  1^0 


DELANY 


VALVES 


UMCt 

t$Tf 
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A  SPECIAL  NEWS  REPORT 


( Continut'ii  from  /xi/ie  S I 

Advertisinjr  Ajrency,  Portland.  Ore.,  was  retained  to 
expand  the  C.E.C.  public  relations  projrram. 

The  professional  liability  insurance  program  was 
described  as  beinjr  “well  off  the  trround”  with  an  in- 
creasinjr  number  of  members  securinjr  such  coverage. 
Possible  reductions  in  rates  as  a  result  of  council  mem¬ 
bers’  outstandinpr  exjx'rience  rword  was  reported  by 
the  insurance  carrier. 

Manual  of  Practice 

Hijrhlig’hting'  the  meetinjr  was  the  di.stribution  of 
first  copies  of  the  lonjr-awaited  C.E.C.  Manual  of  Prac¬ 
tice  for  Consulting  Engineers.  The  manual  was  de¬ 
signed  to  a.s.semble,  in  one  volume,  the  general  mechan¬ 
ics  and  recommended  principles  of  i^erformance  that 
ahould  be  u.sed  as  a  jruide  in  the  conduct  of  a  successful 
con.sultinjr  enjrineerinjr  practice.  The  manual  is  in¬ 
tended  not  only  for  practicinjr  consultants,  but  for 
ensrineerinjr  student.s,  manufacturers,  and  clients. 

Prepared  by  a  special  Ta.sk  Force  Committee  under 
the  Chairmanship  of  Thomas  R.  Miles,  Portland,  the 
manual  includes  sections  for  the  truidance  of  consulting 
enprineers  in  relationships  with  clients,  as  well  as  a 
.section  on  the  evaluation  of  potential  clients.  Trans- 
mittinpr  enpineerintr  information  through  drawings  and 
specifications  is  also  covered. 

The  nature  and  extent  of  consulting  .services  are 
di.scu.s.sed.  as  is  the  criteria  for  enjrineerintr  i>erform- 
ance.  Al.so  covered  in  detail  are  the  handlinjr  of  bids, 
free  enpineerinpr,  kickback.s,  moonlifrhters,  and  the 
problems  of  enjrineer-constructors. 

Of  particular  imfx>rtance  is  the  .section  on  orjraniza- 
tion  and  operation  of  a  consultinpr  practice.  In  this  sec¬ 
tion,  the  manual  di.scus.ses  fees,  employee  relations, 
insurance,  negotiation,  and  offers  a  mo.st  detailed  ac¬ 
counting  .system  for  u.se  in  a  consulting  office.  As  ex¬ 
plained  by  Committee  Chairman  Miles.  “.  .  .  the  man¬ 
ual  presents  not  only  the  basic  information,  but  .seeks 
to  explain  the  philosophies  involved  in  each  ca.se.’’ 

With  approximately  1000  copies  slated  for  distribu¬ 
tion  to  the  C.E.C.  membership,  the  committee  intends 
to  utilize  appropriate  suprjrestions  and  still-in-the- 
works  committee  reports  in  addinpr  to.  and  revisinpr 
future  editions. 

Other  Actions  at  Meeting 

Recent  recriminations  of  consultants  by  certain 
ajrencies  of  the  Federal  Government  al.so  came  in  for 
considerable  attention.  Outproinpr  President.  R^ilph  M. 
Westcott,  Los  Anfreles,  rer)orted  that  the  council  has 
e.stablished  an  emerprency  committee  to  challenjre  accu¬ 
sations  that  “u.se  of  consultinjr  enjrint'ers  costs  more.’’ 
Accordintt  to  Westcott  (who.  in  April,  rer>orted  the 
consultants’  viewpoint  to  the  Approi)riation.s  Sub¬ 
committee  of  the  Hou.se  Public  Works  Committee), 
the  records  .show  that  enprineerinR  costs  on  projects 
utilizinpr  only  private  firms  are  invariably  low'er  than 
the  desifrn  cost.s  on  similar  projects  handled  by  public 
enyineerinpr  bodies. 

Quick  action  was  taken  on  a  repr)rt  by  the  Gulf 
In.stitute  of  Consulting  P^nyineers  to  the  effect  that 


Civil  Ser\ice  jH'r.sonnel  in  liouisiana  are  pressurin)r 
registration  officials  for  “ea.sy”  rt'jtiJ’fration  under  a 
s|)ecial  leprislative  rulintf.  The  directors  adopted  a  reso¬ 
lution  statinjr  in  part : 

“Any  circumvention  of  proi)er  qualifications  of 
I)er.sons  authorized  to  practice  enyineerinjt  will  st*ri- 
ously  endanger  the  public  health,  safety  and  welfare. 

.  .  .  The  j>otential  dangers  to  the  jHiblic  health,  S4ifety 
and  welfare  should  l>e  clearly  brought  to  the  atten¬ 
tion  of  all  pro|)er  authorities,  includintr  public  offi¬ 
cials,  leKislators.  and  civic  leaders.  ..." 

I.rfiter,  Harold  P.  Kintr.  the  Council’s  vice-pn*sident, 
Sherman  Oaks.  Calif.,  told  the  Hoard  that  l..iindrum- 
Griffin  .Amendments  SB  2643  and  HR  9070 — (|)end- 
injr  before  Conprre.ss),  if  adopted,  will  i)ermit  a  com¬ 
plete  work  stoppjiKe  at  construction  project  sites  for  no 
other  rea.son  than  the  fact  that  employees  of  one  of  the 
sub-contractors  are  non-union.  This  was  interpreted  by 
the  C.E.C.  Hoard  to  include  design  sub-contractors, 
which  could  lead  to  attempts  to  force  unioniz;ition  on 
private  enjrineerinjr  firms.  Teletrrams  to  lo<-al  (’oriKress- 
men  were  immediately  dispjitched  by  all  present,  and 
a  condemninpr  re.solution  authorized  for  submi.ssion  to 
the  projK^r  authorities. 

A  consultant’s  role  in  times  of  di.sa.ster  was  defined 
through  adoption  of  a  resolution  callintr  for  an  engi¬ 
neer  to  render  .serN'ices  to  the  b«*.Ht  of  his  ability,  and 
to  resi)ond  to  requests  for  emer>?ency  assistance  “when¬ 
ever  temi)erate  public  opinion  expects  such  services. 
.  .  .  when  .several  engineers  have  b«x*n  summoned  in 
ca.se  of  an  emerjrency.  the  first  to  arrive  shall  be  con¬ 
sidered  the  engineer  in  charge." 

Interesting  rei>orts  were  pres»*nted  by  a  numlM-r  of 
individual  State  As.sociations. 

South  Dakota  Deletrate,  .lohn  H.  Reese,  descrilwMl 
the  activities  of  con.sultin^f  enKim*ers  in  his  state  in 
resolvinpr  an  esjiecially  ticklish  situation  of  “side  line 
enjrineerinjr’’  by  college  profe.s.sors. 

Horace  Whitacre  of  .Seattle.  Wash.,  providtsi  a  com¬ 
plete  report  of  his  a.s.sociat ion’s  battle  atrainst  cori»o- 
rate  practice  measures  projwsed  by  the  ('ommittee  on 
En)rineerin)r  I..aw.  Council  supi>ort  of  the  Washinyfon 
.As.sociation  .stand  was  extended  by  the  Hoard. 

Noted  with  satisfaction  by  all  pre.sent  was  the  fact 
that  .lohn  F.  Hennes.sy,  Sr..  C.FI.C.  representative  to 
the  PMC-AIA  .loint  Committee,  is  to  become  co-chair¬ 
man  of  the  Joint  Committee  for  the  coming  yesir.  Indi¬ 
cations  from  Mr.  Hennes.sy  were  that  the  PMC-AIA 
sub-committee  on  “Division  of  Resi)onsibility’’  is  ready 
to  relea.se  a  voluminous  rei)ort  for  distribution  to  the 
Associations  repre.sented  on  the  Committee. 

William  W.  Moore,  of  the  consulting  firm  of  Dames 
and  Moore.  I>os  Arn^eles,  was  named  to  accomiwiny 
Edward  J,  Wolff,  Chicajfo,  a.s  Alternate  Representative 
to  the  1960  meeting  of  the  International  F«*<leration 
of  Consultinjr  F^njrineers.  C.E.C.  is  United  States  mem¬ 
ber  of  this  orfraniz<ition. 

Site  of  the  next  (.semi-annual)  me<*tintr  of  the  Con- 
sultintr  Entrineers  Council  will  b**  Pitt.sburyh,  Penn- 
.sylvania.  Date  will  be  November  10,  I960. 

iS’fU'H  of  thr  Month  folloirx  on  innjc  12  > 
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'J  id,.-  i'.ti-i; 


Propeller  Unit  Heaters 


Heaters 


Ray  M.  Herrick,  principal  donor  of 
the  new  Herrick  Laboratories  for  Re¬ 
frigeration  and  Climate  Control  at 
Purdue  University  Is  shown  left  above 
with  Dr.  R.  B.  Stewart,  vice-president 
and  treasurer  of  the  University. 


Left  to  right.  Prof.  Jack  B.  Chaddock,  who  discussed  "The  Relation  Between 
Heat  and  Mass  Transfer  in  Air  Conditioning  Processes";  Prof.  William  E.  Fon¬ 
taine,  co-director  of  the  Laboratories;  John  E.  Haines,  vice-president,  Minne- 
apolis-Honeywell  Regulator  Company,  Minneapolis,  Minn.,  representing  one  of 
the  20  donors;  and  Prof.  Fred  Andrews,  who  spoke  on  man's  environment. 
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Industry  Leaders  Attend 
Of  Million-Dollar 

Unexcelled  facilities  for  studying 
the  effect  of  environment  upon  man 
and  animals  were  formally  dedi¬ 
cated  on  June  3  in  a  ceremony  at 
Purdue  University,  Lafayette,  Ind., 
attended  by  over  160  persons,  many 
leaders  in  the  refrigeration  and  air 
conditioning  industry. 

The  million-dollar  Ray  W.  Her¬ 
rick  laboratories  for  basic  research 
in  air  conditioning  and  refrigera¬ 
tion  was  named  for  its  principal 
donor,  the  chairman  of  the  board  of 
Tecumseh  Products  Company.  It  is 
under  the  direction  of  both  Pur¬ 
due's  Schools  of  -Agriculture  and 
Mechanical  Engineering.  Prof. 
Fred  N.  -Andrews  summarized  the 
purposes  of  the  new  re.search  center 
in  his  talk  on  “Man  and  His  En¬ 
vironment”  in  pointing  out  that 
in  exploring  polar  regions,  desert, 
jungle,  and  outer  space,  man  can  no 
longer  afford  to  avoid  intensive 
work  toward  solution  of  the  prob¬ 
lems  of  environment.  The  problems 
range  from  that  of  comfort  condi¬ 
tioning  for  humans  to  control  of 
environment  for  animals  to  increase 
food  production. 

Fundamental  research  at  the  Her¬ 
rick  Labortories  will  include  the 


Dedication 

'  Laboratory  at  Purdue 

reduction  of  heat  and  mass  transfer 
phenomena  to  workable  formulas, 
investigation  of  refrigerant  vi.scos- 
ities,  and  many  aspects  of  environ¬ 
ment.  Chambers  are  so  devi.sed,  for 


instance,  that  floor  and  air  tem- 
IH'ratures  can  be  varied,  indepen¬ 
dently.  Visitors  were  greatly  im¬ 
pressed  by  the  adequacy  of  the 
lab's  controls  and  instrumentation. 

Dr.  Frederick  L.  Hovde,  president 
of  the  University,  formally  accepted 
the  new  building  from  Walter 
Scholer,  architect. 


derrick 


Among  those  present  for  the  ceremonies  were,  left  to  right  above.  Dr.  George 
A.  Hawkins,  dean  of  engineering;  Prof.  Paul  Chenea,  head  of  the  School  of 
Mechanical  Engineering;  Melvin  A.  Ramsey,  consulting  engineer,  Worthington 
Corp.,  East  Orange,  N.  J.;  William  F.  Freije,  William  F.  Frelie,  Inc.  Indianapolis, 
contractors  and  engineers  who  built  the  environmental  cnambers;  and  Prof. 
Harry  Solberg,  associate  dean  of  engineering. 


FROM  THE  WORLD  LEADER  I  Kl  PACKAGED  AUTOM'ATiC  ROILERS  AND  BURNERS' 


even  when  demand  jumps 

rt 

I  \ 


Powermaster*  holds  pressure  steady 


•  I 


...result  is  better,  more  dependable 

processing.  This  is  only  one  reason  why  Powermaster 
outperforms  any  other  boiler  at 
less  cost.  Want  proof?  Call  your  nearest 
O&S  representative  or  write  direct  for  Bulletin  1260. 


ORR  &  SEMBOWER,  INC. 


PACKAGED  AUTOMATIC  BOILERS 
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News  of  the  Month 


Forty-Eight  Colleges  Nome  Top  Students 

To  Receive  Industrial  Press  Handbook  Award 


For  the  second  year  The  Indus¬ 
trial  Press,  publishers  of  Air  con¬ 
ditioning,  Heating  and  Ventilating 
and  technical  books,  has  presented 
and  award  to  the  outstandintf  stu¬ 
dent  in  courses  involving  heatinjr. 
ventilatinjr  and  air  conditioninpr  in 
a  number  of  colleges  and  univer¬ 
sities  in  the  United  States.  The 
award  consisted  of  a  Handbook  of 
Air  Conditioning.  Heating  and 
Ventilating  and  a  Certificate. 

This  year  the  award  was  made 
to  51  students  in  48  collejres,  .some 
collejfes  having  had  more  than  one 
cour.se  in  this  jcroup  of  subjects. 
The  students  who  won  the  award 
were : 

Jerry  Evans  Jackson.  Auburn 
University;  Dean  Norri.s,  Arizona 
State  University;  Glen  \V.  Dorow, 
Case  Institute  of  Technology;  John 

A.  Gaulden,  Clem.son  A  &  M  Col¬ 
lege;  Thomas  J.  Gilheany  and 
Syiatoslov  Liapunov,  Columbia 
University. 

Also  Robert  Shaw,  Jr.,  Cornell 
University;  Worth  Cotton,  Duke 
University;  Claude  Stephen  Rhea. 
Georgia  Institute  of  Technology; 
Harry  I.  Cohen,  Howard  Univer¬ 
sity;  William  J.  Grennan,  Kansas 
State  College;  Charles  E.  Stadt- 
lander,  Louisiana  Pol>'technic  In¬ 
stitute,  and  Neal  N.  Nushart,  Mar¬ 
quette  University. 

Also  P.  Jaime  Wahnon,  and 
Franklin  B.  Rodgers,  Mas.sachu.sett.s 
Institute  of  Technology;  David  C. 
McCormick,  Michigan  College  of 
Mining  &  Technology;  Robert  Dale 
Hammer,  Milwaukee  School  of  En¬ 
gineering;  Wallace  John  Haugan, 
Montana  State  College;  Thomas  J. 
Bodvig,  North  Dakota  State  Col¬ 
lege;  Jay  W.  Feldmann,  North- 


The  first  stage  has  been  com¬ 
pleted  in  a  unique  demonstration 
proving  that  new,  fully  air-con¬ 
ditioned  schools  can  be  built  at  a 
cost  no  greater,  and  probably  even 
less  than,  non-air-conditioned 
schools,  according  to  an  announce- 


western  University,  and  James 
Kellogg  Nelson,  The  Ohio  State 
University. 

Also  Bert  E.  Bailey,  Oklahoma 
State  University;  Kenneth  G.  Wall, 
Oregon  State  College;  John  T.  Mel- 
nick,  Pennsylvania  State  I’niver- 
sity;  Michael  J.  Masterson,  State 
University  of  Washington;  James 

B.  Daveniwrt,  Syracu.se  Univer¬ 
sity;  James  O.  Nelson  and  David 

C.  Osborne,  Texiis  Technological 
College. 

.Mso  Jerry  L.  Ces.sor,  University 
of  Arizona;  Richard  Clarence 
Walker,  University  of  .Mabama; 
Clifford  Michael  Scofield,  Univer¬ 
sity  of  Colorado;  Thomas  N.  Gro- 
gean.  University  of  Dayton  ;  Charles 
B.  Woodward,  University  of  Del¬ 
aware;  Karl  Anton  Katzor,  Univer¬ 
sity  of  Florida;  Norman  Jo.s<*ph 
McCormick,  University  of  Illinois; 
Chester  .■\.  Friend.  University  of 
Maryland,  and  Gerald  C.  Groff, 
University  of  Minnestoa. 

Also  J.  1).  Gaines,  University  of 
Mi.s.souri;  Bruce  Fagon,  Univer¬ 
sity  of  Notre  Dame;  Tom  Yar¬ 
brough  Rush,  Jr.,  University  of 
Oklahoma;  M.  T.  O’Connor,  Uni¬ 
versity  of  Pitt.sburgh;  Lief  Martin 
Jen.sen,  University  of  Southern 
California;  Benny  L.  (’ollings.  Uni¬ 
versity  of  Tennes.see,  and  William 
Danny  Turner,  University  of  Texas. 

Also  Harry  O.  Patterson.  Univer- 
.sity  of  Wyoming;  Robert  D.  Brady, 
University  of  Wa.shington;  G«*orge 
H.  Kerckhove,  University  of  Wis¬ 
consin;  Ted  I.rf>uis  liee,  Vanderbilt 
University;  Francis  M.  Perry, 
Villanova  University;  William 
Baker  Lupton,  Jr.,  Virginia  Poly¬ 
technic  Institute,  and  Jack  Kimmel 
Gerhard,  West  Virginia  University. 


ment  by  American  Air  Filter  Co., 
Inc.  The  exrx-riment.  in  Pinellas 
County,  Florida,  promi.ses  to  have 
far-reaching  effects  on  .school  de¬ 
sign  all  over  the  country. 

Elsewhere  in  the  U.S.,  more 
than  200  fully  air-conditioned 


public  .schools  have  iM-en  completed, 
and  in  many  ca.s<*.s  architects  and 
(slucational  officials  have  reporttsl 
that  they  s<*em  to  cost  no  more 
than  non-air-conditioned  buildings, 
when  desigrusl  for  air  conditioning 
at  the  out-set.  But  this,  in  the  nature 
of  things,  has  remained  a  matter 
of  opinion. 

In  1958  the  Syracu.se  School 
Board  ( as  did  .school  lM)ards  in  a 
number  of  other  cities)  commis¬ 
sioned  a  firm  of  architects  to  make 
detailed  studies,  ba.sed  on  compleUsl 
alternative  designs,  of  the  relative 
cost  of  a  .school  with  and  without 
air  conditioning,  and  came  up  with 
a  theoretical  .saving  of  $68,995  on 
a  $2,O.TIO()0  building.  Syracu.se 
went  ahead  with  the  air-condition<*d 
.school,  which  was  built  at  a  cost 
close  to  the  original  estimate,  but 
what  the  actual  cost  of  the  non-air- 
conditioned  school  would  have  b<*en 
was  not,  and  could  not  be,  deter¬ 
mined  with  equal  certainty. 

Two  Schools  For  Comparison 

Resolving  even  this  doubt, 
Pinellas  County  is  building  two 
such  comparison  schools — schools 
de.sign»*d  to  identical  educational 
.specifications  down  to  the  la.st  de¬ 
tail,  by  different  architect.s,  each 
striving  to  pnnluce  the  maximum 
in  educational  value  |)**r  building 
dollar.  As  impartial  referees,  offi¬ 
cials  of  the  Pinellas  ('ounty  Board 
of  Public  Instruction  made  sure  in 
advance  of  bidding  on  the  two  jobs 
that  there  were  no  significant  dif¬ 
ferences  b<*tween  them  not  directly 
attributable  to,  and  practicable 
only  with,  year-round  air  condi¬ 
tioning  itself. 

The  Pinellas  Park  Junior  High 
School,  design<*d  by  architect 
Charles  L.  Colwell,  is  an  attractive 
functional  .schor»l  designwl  in  ac¬ 
cordance  with  regular  Florida  prac¬ 
tice.  It  is  a  cluster  plan  for  maxi¬ 
mum  bris^-c  cooling  and  is  iMung 
built  without  air  conditioning.  The 
ba.se  bid  for  this  .schwil,  received 
last  NovemlM'r  (less  the  cost  of  a 
sewage  lift  station  not  included  in 
the  ba.se  bid  for  the  com  pari  .son 
.school)  was  $584,749.  On  the  basis 
of  nominal  area,  as  figured  by  the 
Florida  State  Board  of  Education, 

( (Continued  on  pafic  16) 
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I9a7 

•  Molded  Porous  Core 

•  Only  Full  Flow  Filter  Drier 


1948 

•  Tamper  Proof  Seals 


Replaceable  Core  Models 
Cores  individually  packed 
in  hermetically  sealed 
metal  cans 


Modifications  will 
always  be  made,  but  only 
to  improve  the  product . . 
never  to  change  it! 


\tu  W'hokuih) 


for  Bulletin  40 -/O  tociny 


(htai^CCi  ./>  t’  ttiiiilahlv  for 
./«>  iyitkm  —  f  \titioUitl  hompoiitr 
to  our  100  tons 
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(Continued  from  page  14) 

this  works  out  to  a  cost  of  $8.80 
per  sq.  ft. — or  somewhat  below  the 
average  for  schools  in  the  St. 
Petersburg  area. 

The  Oak  Grove  Junior  High 
School,  designed  by  architects 
Bruce  and  Parrish,  with  the  assist¬ 
ance  of  technical  consultant  Henry 
Wright  of  New  York  City,  employs 
a  more  compact  scheme  made  pos¬ 
sible  by  air  conditioning.  Healy  & 
Latimer,  St.  Petersburg,  served  as 
consulting  mechanical  engineers  to 
the  architects  on  both  projects.  The 
base  bid  for  the  Oak  Grove  school, 
received  April  13th,  w’as  $582,900. 
This  was  $1,849  less  than  the  cor¬ 
responding  figure  for  the  non-air- 
conditioned  school.  (The  possibility 
that  the  difference  w'as  due  to  the 
time-lapse  between  the  bids  was 
precluded  by  a  small,  but  definite 
increase  in  the  construction  cost 
index  during  the  interim.)  This 
meant  that  Pinellas  (bounty  is  to  get 
somewhat  le.ss  gross  area  (66,175) 
as  compared  with  66,468  sq  ft,  for 
somewhat  more  per  square  foot 
($8.89  instead  of  $8.80),  but  at  a 
lower  cost  overall.  Educational 
.space  in  the  tw'o  schools  is  virtually 
identical,  being  49,159  sq  ft  in  the 
air-conditioned  Oak  Grove  School, 
and  47,880  sq  ft  in  the  non-air-con¬ 
ditioned  Pinellas  Park  buildings. 
When  various  alternates  involved  in 
the  bidding  are  taken  into  account, 
the  comparison  becomes  more  com¬ 
plicated,  but  remains  favorable  to 
air  conditioning. 

Since  the  boiler  and  piping  at 
Oak  Grove  are  sized  for  the  ultimate 
32  classrooms,  and  there  is  a  good 
chance  that  the  air  conditioning 
compressors  being  installed  in  the 
first  stage  of  construction  will  prove 
adequate  for  another  eight  cla.ss- 
rooms,  it  is  more  than  likely  that 
the  cost  comparison  between  the 
.schools  will  be  even  more  favorable 
after  the  additional  rooms  have 
been  built  in  both  ca.se.s.  At  Pinellas 
Park,  almost  no  preparations  for 
heating  the  additional  space  were 
required  by  the  type  of  system 
used.  Most  of  the  Oak  Grove  con¬ 
struction  cost  savings  were  in  the 
classroom  portion  of  the  building, 
and  will  be  repeated  when  addi¬ 


tional  classrooms  are  added.  Taking 
these  things  into  account,  it  seems 
probable  that  the  ultimate  air-con¬ 
ditioned  school  will  turn  out  to  be 
considerably  cheaper  than  its  non¬ 
air-conditioned  counterpart;  in  any 
event,  this  will  not  remain  in  doubt 
for  long,  since  the  additions  arc 
likely  to  be  made  within  a  year  or 
so,  in  both  cases. 

Heating,  Ventilating  Costs  Are  Low 
This  is  all  the  more  remarkable 
in  view  of  the  fact  that  the  cost 
for  heating  and  ventilating  equip¬ 
ment  in  the  non-air-conditioned 
school  was  very  low.  As  showm  by 
the  contractor’s  cost  breakdown 
.supplied  to  the  School  Board  as  a 
basis  for  periodic  payments,  it  was 
only  $0.67  per  sq  ft,  or  only  a  little 
more  than  one-half  the  national 
average.  This  .seems  to  clinch  the 
argument  for  air-conditioned 
schools:  If  they  can  be  built  for 
le.ss  in  Florida,  where  heating  costs 
are  low  and  air  conditioning  costs 
may  be  a.ssumt*d  to  be  .somewhat 
higher  than  elsewhere,  then  cer¬ 
tainly  air-conditioned  .schools  can 
be  built  for  less  than  non-air-con¬ 
ditioned  schools  in  other  parts  of 
the  U.S.,  where  the.se  factors  are 
reversed,  the  American  Air  Filter 
Company  statement  continues. 

Expres.sed  in  cost  per  .square  foot, 
the  designers  of  the  Oak  Grove 
School  had  to  “make  up”  for  a  dif¬ 
ference  between  about  $1.60  for 
year  ’round  air  conditioning,  and 
$0.67  for  heating  alone.  This  dif¬ 
ference  of  $0.93  compares  with  a 
probable  average  difference  of 
$0.70  in  parts  of  the  countr>'  where 
the  normally-u.sed  heating  and  ven¬ 
tilating  sy.stem  is  more  complete. 
This  they  .succeeded  in  doing. 

Pinellas  County  is  not  building 
otherwi.se  identical  air-conditioned 
and  non-air-conditioned  schools 
simply  to  establish  the  fact  that 
air  conditioning  can  be  had  at  no 
extra  cost,  and  even  at  a  .saving. 
School  Superintendent  Floyd  T. 
Christian  has  other  re.search  goals. 
The.se  include  a  comT)ari.son  of  the 
two  schools  on  the  basis  of: 

1.  Operating  expenses,  including 
the  cost  of  operating  the  air  con¬ 
ditioning  equipment,  less  savings 
due  to  reduced  cleaning  and  other 
maintenance  co.sts 


2.  Attendance,  plus  any  other 
evidence  of  the  effects  of  air  con¬ 
ditioning  on  the  health  and  morale 
of  students  and  teachers 

3.  Increased  use  of  school  facil¬ 
ities,  including  nighttime  and  sum¬ 
mertime  u.sage,  community  func¬ 
tions  and  use  for  adult  tKlucation 

4.  Educational  effectiveness,  eval¬ 
uation  of  which  is  to  l)e  the  objec¬ 
tive  of  an  ambitious  study  employ¬ 
ing  the  already  extensive  facilitief 
of  the  Pinellas  County  Board  o. 
Public  Instruction,  and  for  which 
a  grant  has  been  requested  from 
the  U.S.  Department  of  Health, 
FIducation  and  Welfare. 

Mechanical  Systems  Compared 

In  the  Pinellas  Park  .school, 
classroom.H  are  nearly  .square  and 
have  windows  on  two  sides  or  ex- 
hau.st  fans  to  meet  F'lorida  State 
regulations  regarding  breeze  cool¬ 
ing.  Sejkarate  classroom  and  other 
buildings  are  connected  by  covered, 
open  air  walks  employing  a  con- 
create  "l)ent”  structure.  Heating 
is  by  residential-type  gas-fired 
furnaces,  serving  adjoining  class¬ 
rooms. 

In  the  Oak  Grove  school,  class¬ 
rooms  are  rectangular,  with  the  nar¬ 
rower  dimension  abutting  on  the 
corridor,  cutting  down  on  corridor 
length  and  reducing  the  distance 
which  students  must  travel  to  dif¬ 
ferent  parts  of  the  school.  W’in- 
dow  sills  art?  high,  since  windows 
are  not  relied  upon  for  ventilation 
cooling,  and  have  lockers  beneath, 
facing  the  corridors.  Winter  heat¬ 
ing  and  thermostatically-controlhMi 
ventilation,  together  with  summer 
air  conditioning,  are  p>rovided  by  air 
conditioning  unit  ventilators  located 
on  the  inside  walls,  where  the  ad¬ 
joining  classrooms  are  separated 
by  a  continuous  space  for  pipes, 
wiring  and  for  admitting  ventila¬ 
tion  air.  The.se  unit  ventilators  are 
manufactured  by  the  Herman  Nel- 
.son  Div.,  American  Air  F'ilter  (Com¬ 
pany,  Inc.  A  gas-fired  boiler  and 
natural-gas-fuel,  intenial-combus- 
tion-powered  air-conditioning  com- 
pres.sors  are  located  in  a  separate 
building  near  the  cafeteria  kitchen 
and  gymnasium  shower  rooms. 

(News  of  the  Month 
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Air-  Lift^  for  modern 

office  buildings 

Air-Lifl  is  a  new  concept  of  coordi¬ 
nated  products  and  services  from 
American-Standard  Industrial  Divi¬ 
sion  Through  Air-Lift,  you  get  one- 
source  responsibility  for  all  the  year- 
round  air-conditioning  equipment 
demanded  by  today's  new  and 
renewed  office  buildings.  Air-Lift 
helps  you  lift  their  efficiency  through 
better  control  of  the  indoor  climate. 


a 

cb 

C 


New  from  American-Standard 

industrial  division 


tS^rvicf'-marli  of  Am«'fican  Radiatof  k  Standard  Sanitary  Corporation 
Copyright  tMO,  Amancan  Radiator  4  Standard  Sanitary  Corporation 


/ 


American-Standard  Industrial  Division  Air-Lift  in  actior 


Plan  by  the 


There  are  several  advanta^eE 
nervation  of  time.  You  talk  to 
cialists  from  one  company  . .  . 
men  who  work  with  you  oi 
selection,  and  can  gi've  you  th 
mation  on  new  products  and  di 
and  special  equipment  Fewe 
and  fewer  call-backs  are  ne 
other  is  one-source  responsil 
entire  job.  You  can  cool,  heat, ; 


ct  by  the  package  with  air  conditioning 

by  American-Standard 

industrial  division 

fes.  One  is  con-  an  entire  office  building,  regardless  of  its 

to  product  spe-  size,  with  a  complete  package  of  products 

..experienced  from  boilers  to  air- handling  systems  and 


on  equipment  centrifugal  refrigerating  machines.  You 


the  latest  infor- 


get  an  integrated  system  because  the  indi- 


developments,  vidual  units  are  made  to  a  uniform  stand- 


ver  interviews  ard  of  performance  and  quality  Give  your 

necessary.  An-  next  office  building  an  Air-Lift.  Plan  by 

sibility  for  the  the  piece  —  select  by  the  package  .  .  with 

kt.  and  ventilate  American-Standard  Industrial  Division. 


ONE-SOURCE  RESPONSIBILITY.  .  .  the  heart  of  American-Standard  Industrial 
Division’s  Air-Lift  Service.  Now  —  with  the  combined  American  Blower,  Ross  Heat 
Exchanger,  and  Kewanee  Boiler  product  lines  —  American-Standard*  Industrial  Division 
offers  all  the  major  components  for  complete,  integrated  air-conditioning  systems.  You 
benefit  by  getting  heating,  cooling,  refrigerating,  and  ventilating  equipment  designed, 
engineered,  and  manufactured  to  work  together.  And.  most  important,  you  have  one- 
source  responsibility  for  its  quality  and  performance  Offices  in  all  principal  cities  are 
staffed  by  product  specialists  whose  practical  knowledge  of  the  selection  and  applica¬ 
tion  of  air-conditioning  equipment  may  prove  most  helpful  to  you.  American-Standard 
Industrial  Division.  Detroit  32,  Michigan.  In  Canada:  American-Standard  Products 
(Canada)  Limited,  Toronto,  Ont.  Export  Division,  American-Standard,  New  York  City 


^Am  E  RICAN an  d  ard 


INDUSTRIAL  DIVISION 


AMERICAN  BLOWER  PRODUCTS  •  ROSS  PRODUCTS  •  KEWANEE  PRODUCTS 


Products  designed  /  engineered  /  manufactured  to  work  together 

f  Centrifugal  Refrigerating  Machine!  •  Central-Station  Air  Conditioner j  •  Package  Water 
,  Chillers  •  Room  Fancoil  Units  •  Induction  Units  •  Multi-Zone  Air  Corsd it i oners  •  Sproyed 

on  i  Onmg  Qg^umidifiers  •  Air  Washers  •  Cooling  Coils  •  Self-Contained  Air  Conditioners 

Cooling  Towers  •  High-Pressure  Fans 


HOrlt  ‘ Hi :  Firebo*,  Scotch-Type,  arsd  Pockage  Boilers  •  Steam,  Hot-Water,  ar>d  Gcs-Fired  Unit  Heaters 

Heating  and  Ventilating  Units  •  Heating  Coils  •  Cobmet  Heaters  •  Industrial  Heaters 


Vont  Centrifugal  Fans  •  Propeller  Fons  •  Anal  Fans  •  Power  Roof  Ventilators  •  Utility  Sets 

Speciolized  Fans  and  Blowers 


Servce  V\/-;te' 
Hei:  ng  and  Fh.v  Crnir’ 


Instontaneous  Water  Heaters  for  service-water,  booster,  or  convertor  duty  •  Gyrof*  Fluid 
Drives  to  drive  water-service  pumps  —  eliminate  compressed-air  system  or  roof  tank 
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f---  and  f-M-ti-t  *  ore  trodcirorki  of  American  Radiotor  &  Standard  Sanitary  Corporation 


Right,  PPG  insulation  is  easily  cut  to  size  on  the  job.  > 
Left,  Foreman  Charles  W,  Booth,  of  Acheson  Sheet  Metal  K 
Company,  supervises  installation  of  ductwork.  PPG 


Neoprene  coated  Duct  Liner  meets  all  requirements  of 
NBFU  Bulletins  No.  90  A  and  90  B  for  ducts,  and  bears 
the  label  of  Underwriters’  Laboratories,  Inc. 


The  inside  story 
on  a  hush-up  job 
in  Tampa 


(with  PPG  Fiber  Glass  Insulation,  of  course!) 


smind-rlcadrnini'  rjualitics  which  eliminate  fan  noise,  has 
e.xcellent  thermal-harrier  characteristics,  and  low  resist¬ 
ance  to  air  flow.  In  addition  to  case  of  handling  and  in¬ 
stallation,  it  will  not  Ixr  affected  by  humidity,  won’t 
swell,  rot  t)r  decay  .  .  .  very  important  in  Tampa-t\{x;s 
of  climates! 


It  will  Ik*  fpiiet,  as  well  as  comfort.ihle  around  the  new 
.St.ite  .Vqenry  lliiilding  at  lamfia,  I  lorid.i,  iK'cause  I’l’ti 
l  ilK-r  (llass  Insulation  h.is  lK*en  inst.dled  in  the  ductwork 
of  the  heating  and  air  conditioning  system. 

|ol)  foreman  C.harles  \\  .  Booth  of  .\cheson  Sheet  Metal 
C‘.ompany,  j.icksouville,  installers  of  the  ductwork,  re- 
jKirt.s  that  the  long  life-<'X|K'ctancy  of  PPCi  Neoprene- 
(o.iti-d  rilK*r  (il.iss  is  of  great  im|)ort.mce  in  the  choice 
ot  this  insulation,  In'causc  of  the  dilhculty  of  replacement 
in  .1  duct  svstem. 


Get  best  results  with  PPG 

.•\vailablc  in  a  range  of  sizes,  densities,  and  facings  to 
meet  any  insulation  specification.  For  more  information, 
contact  your  nearest  Fiber  Glass  Sales  Office,  or  write 
Pittsburgh  Plate  Glass  Company.,  Fiber  Glass  Division.,  One 
Gateuay  Center,  Pittsburgh  22,  Penna. 


It’s  what’s  inside  that  counts! 

Mr.  Booth  sa\s  that  PPG  Insulation  has  extraordinary 


Sales  Officesr  Atlanta,  Attleboro,  Buffalo.  Charlotte.  Chicago,  Cincinnati.  Cleveland.  Dallas.  Denver, 
Detroit,  Fort  Wayne,  Houston,  Kansas  City.  Los  Angeles.  Louisville,  Milwaukee,  Minneapolis,  New 
Orleans.  New  York,  Philadelphia,  Pittsburgh,  San  Francisco,  St.  Louis  and  Washington. 


f«»r 

li(|iii(l  chilling  then*  h  a  i  hank.  «  «*n  i  ra\  ac.  in 
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flriv«*n  oiwn  or  h«Tm»*tir  ilimun  ami  thi- 


Now!  A  hermetic  model  of  the  Trane  Reciprocating  Compressor! 


Here’s  a  new,  efficient  Reciprocating  Compressor 
that’s  fully  hermetic,  designed  for  the  more  rigorous 
demands  of  rt-22.  This  unit  is  of  single-housing 
construction.  Motor  and  compressrir  are  in  one 
shell,  with  a  bolted  end  cover  for  easy  access.  This 
minimizes  alignment  problems  experienced  with 
other  hermetic  compresscjrs  that  have  2-part  housing. 

The  new  Trane  Hermetic  Reciprocating  Com¬ 
pressor  has  multi-step  capacity  control  that  .saves 
power  by  reducing  starting,  stopping.  And  the  truly 
hermetic  design  eliminates  crankshaft  seal  and  cou¬ 
pling  to  provide  quiet  operation,  simplified  instal¬ 
lation,  longer  life. 


Check  these  advanced  TRANE  features: 

•  Designed  for  R-22  and  R-12  (not  a  converted  It- 12 
mathino). 

•  Single-housing  construction  for  simplified  installation, 
trouble-free  operation,  easy  access  for  main¬ 
tenance. 

•  Multi-step  capacity  control  rerluc'c.s  starting,  sto|>ping, 
saves  power. 

•  Exclusive  internal  thermal  protector,  lo<'at<‘d  in  tiu*  motor 
windings,  [irotects  against  any  condition  that  caus<*s 
high  motor  tem|K*ratures. 

•  Large  suction  chamber  and  cylinder  head  safety 
springs  provide  protection  against  refrigerant 
slugging. 

•  Available  in  sizes  from  10  to  KM)  tons. 


trouble-free  operation. 
Hermetic  Cold  Generator 


Here's  a  "'packaged"  liquid  chiller  of  advanced  design 
for  a  wide  variety  of  process  or  comfort  applications 


VV'hen  you  plan  your  next  refrigeration  job— for 
comfort  or  process  cooling  — look  at  this  new  Trane 
Heciprocating  ('old  Generator.  It’s  hermetic,  to  pro¬ 
vide  you  with  a  vastly  improved  machine  for  a 
wide  variety  of  applications.  It  features  an  all-new 
'Frank  Hermetic  ('ompr€*sHor  (illustrated  and  de- 
scrilxHl  lx*low);  a  new  chiller;  a  new  condenser  with 
a  huilt-in  8ub-c<M)ler  that  eliminates  the  need  for  a 
heat  exchanger  in  huilt-up  systems.  All  of  these 
major  com|x)nents  are  arranged  to  provide  an  amaz¬ 
ingly  compact  and  efficient  machine;  and  all  three 
are  engineered  and  built  by  Trane.  They  are 
designefl  and  built  together  to  work  together. 

'I'he  new  'Frank  Keciprcxrating  Cold  Generators 
are  designed  for  either  H-22  or  K- 12— except  the 
lO-ton  m<Klel  that  uses  K-12  only.  Flxceptionally 
compact  and  lightweight,  the  units  will  pass  easily 
through  a  sbmdard  il6'-wide  d(x)r.  Available  with 
pneumatic  or  electric  controls,  they  are  pre- 
assemhUxl.  prewirtxl.  'Fhere  is  no  on-the-job  wiring 
except  for  lead-in.  'Fhe  advance<l  design  assures 
maximum  efficiency  on  a  tons-per-hp  basis.  'I'hey 
ojH*rate  (piietly,  efficiently  .  .  .  are  easy  to  maintain. 

Wont  more  facts?  For  complete  information  and 
s|XH'ifications  on  the  new  'Frank  Hermetic  Cold 
Generator— and  the  cr)mplete  line  of 'Fr.\.ne  VV’ater 
('hillers  from  10  to  loCK)  tons,  contact  your  nearby 
'Frank  Sjd(*s  Office;  or  write  'Frank,  La  Crosse. 
Wisconsin. 


Check  these  advanced  TRANE  features: 

•  All  major  components,  chiller,  condenser,  com¬ 
pressor,  designed  and  built  by  'Trane. 

•  Advanced  hermetic  design  assures  maximum  efR- 
ciency,  simplified  maintenance  and  installation. 

•  Compact  size;  small  enough  to  pass  through  a 
stiindard  36 '-wide  commercial  door. 

•  Packaged  design;  factory -wired  and  assembled  to 
cut  on-the-job  labor.  Pneumatic  or  electric  con¬ 
trol  panel  mounted  and  prewired. 

•  Versatile.  May  be  used  for  any  process  or  comfort 
liquid  cooling  application  ...  to  maintain  constant 
tem|)erature  for  electro-plating  baths  and  other 
criticiil  oi)erations.  Units  available  for  use  with 
evaporative  or  air-cooled  condensers. 


For  any  air  condition,  turn  to 


manufacturing  engineers  of  air  conditioning, 
heating,  ventilating  and  heat  transfer  equipment 


cos*  wF«  O'V  tca*MT0«  p* 

FHX  •  TRSXf  CCMPAXT  Of  CANADA  LIMITED  TORONTO 
XO  '•  AMSDiAN  Of FtCI t 


Trine  Commercial  Self-Contained  Air  Con¬ 
ditioners  feature  the  new  Trank  Hermetic 
Compres.sor.  Quiet  and  compact,  these 
units  pr<»vide  maximum  cooling  comfort 
for  commerciitl  and  industrial  applications. 
Feature  new  'Prank  Sigma- Flo  Fin  Coils 
for  greater  efficiency  in  less  space.  Air  or 
water-ci)ole<l  models  in  sizes  from  10  to 
.')0  tons. 


New  Ray  Forced  Draft  burners  are  available  two  ways  to  meet  your  needs  and  budget.  Burner  alone,  or  as  a 
completely  packaged  combustion  unit.  Both  offer  all  these  exclusive  performance  features: 

FAST  INSTALLATION— Completely  contained  wiring  is  expertly  done  at  the  Ray  factory.  Field  connecting  is 
limited  to  a  minimum  with  only  simple  external  fuel  and  electrical  connections  to  be  made. 

AMAZING  FUEL  ECONOMY — Ray  is  the  only  burner  offering  full  modulation  for  both  gas  and  oil.  Ends  step¬ 


firing  and  starting  with  a  puff.  With  full  modulation,  burner  closely  follows  load  demand,  maintaining  steam  or 
hot  water  capacity  at  all  times,  with  resultant  efficiency  and  economy. 

SMOOTH  PERFORMANCE — Smooth  low  to  high  fire  transition  is  supplied  by  the  Ray  MODUFIRE  System, 
along  with  guaranteed  low-fire  start.  Burner  gradually  increases  from  low  flame  to  high,  then  instantly  drops 
back  to  low  when  boiler  demands  are  met. 

NO  SMOKE,  NO  STACK — Clean  burning  from  the  start.  Forced  Draft  design  eliminates  the  need  for  an  un¬ 
sightly  stack. 

FIT  ANY  BOILER  TYPE — These  fully  automatic  units  are  available  in  three  sizes  to  fit  any  type  boiler  and 
have  maximum  capacities  ranging  from  7  to  30  gallons  per  hour. 

LOCAL  FACTORY  SERVICE— Only  Ray  offers  a  national  network  of  factory-trained  dealers,  to  cut  down-time 
with  right-now  service  and  parts. 


BURNER  COMPANY 

1301  San  Josa  Avanua,  San  Francisco,  Callfornli 
629  Orova  Straat,  Jarsay  City,  Naw  Jarsay 
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Now  available 


Marked  ACR. 


COPPER  TUBE  AND  FITTINGS 


Mdtir  hif  The  Anicrirtin  lirass  ('ovifkifuf 


Anaconda^  acr 

Copper  Tube  (Type  L) 
for  Air  Conditioning 
and  Refrigeration 


Cleaned, 
Dried, 
Capped, 
Color-Coded, 


rliis  lu-w  Anacoiuia  pnHluc  t  is  avail- 
ahlr  ill  straij»ht  U-nj^tlis,  hard 

t(‘in|X‘r,  in  standard  iininiiial  si/a-s  from 
'  i"  ihnnit'h  0”.  The  cailor  of  strijX's  and 
Ifttcrini'  is  hliir,  ctinsistcnt  with  the*  t-olor 
cimU*  for  T\  jx*  L.  The  caps  are  vellow  for 
ipiiik  identification. 

.\iiacoiida  also  now  oilers  a  broader  ran^e  of 
si/.cs  of  (aipix  r  Itcfriticration  TiiIh'  in  coils— deliv- 
dratral.  cikIs  sealed,  .nid  niiilorinlv  soft  teinjXT. 
Aii.iconda  Helrineratioii  Tnlx  is  available  now  in 
si/<-s  from  '  ()  1)  through  T's"  0.1). 

When  son  order  coj)|>er  tiilH'  from  \onr  ssholi'saler 
lx-  sure  to  s|H‘cily  .\naconda  .\(!H  TiiIk'.  .Anaconda 
Hefrineratioii  Tnlx-  and  .Anaconda  Kittinijs.  prixlncts  of  The 
.Ainerican  Brass  (!onipan\,  W’aterhnrv  20.  (!onn. 

AnacondA 
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Fan-coil  control  with  continuous  fan  operation 
and  thermostatically  controlled  Barber-Colman 
transistorized  coil  valve. 


Elementary  diagram  of  two-stage  fan  speed  control  for  fan  coil 
units  with  automatic  summer-winter  change-over.  Descriptive  litera¬ 
ture  with  schematic  control  diagrams  available  upon  request. 
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Proper  automatic  control  is  es¬ 
sential  to  user  satisfaction.  Here 
are  facts  to  consider  in  selecting 
control  hookups  for  heating,  or 
heating  and  cooling  installations. 

Fan-«'oiI  units  consist  l)asi<‘.ally  of  a  cabi¬ 
net,  fan,  and  motor,  and  a  tinnc<i  heat 
transfer  .surface  tlirougb  wbali  hot  or 
chilte<l  water  may  Ih*  circulat^fl.  S.itis'; 
factory  heating  and  »  <s>IinK  |HTformance 
can  Ih*  as.sui'e<l  with  |tro|H*r  automatic 
controls.  (Manual  on-off  o|K*ration  has 
frecjnently  In-en  the  cause  of  inadequate 
jM-rformance  and  dissiitLsfaction.) 

Four  bjisic  ty|M.*8  of  control  sy.stems  are 
commonly  usetl: 

1.  Proportional  control  using  a  coil  valve 
and  thermostat.  In  most  c.ises  this  Ls 
the  ideal  control  metlaKl.  It  represents  a 
‘‘high-quality  job”  and  providi*s  ex«  el- 
lent  temperature  uniformity.  Also,  the 
fan  ojK*rates  continuou.sly,  avoiding  the 
di.s;idvantage  of  <  hanges  in  sound  level. 

A  three-way  valve  may  Ih*  u.sed  on  the 
<‘oiI,  hut  a  two-w;iy  valve  .should  Ih* 
consuler»*<l  be»*au.s«*  it  provides  su|H*rior 
throttling  |H*rformance.  When  a  two- 
way  valve  is  u.si'd,  a  means  of  regulating 
the  siqiply  main  pr<*s.sure  should  Ih* 
providt*d. 

2.  On-off  control  using  a  coil  valve  and 
thermostat.  This  ty|H*  of  control  has 
the  advantage  of  continuous  fan  o|H‘ra- 
tion  with  the  coil  valve  opening  or  closing 
by  thermostat  control.  When  a  motor- 
operated  valve  is  u.sed,  two-position 
valve  <'ontrol  is  simple  and  de|H*ndabIe. 


Kxcellent  rt*sults  are  produced  at  a  cost 
.slightly  lessthan  for  [iro|K>rtional  control. 
.\f>rmally,  however,  it  dot*s  not  jirovide 
quite  as  accurate  control  of  temiH*rature 
uniformity  .as  pro|H)rtional  control. 

3.  Room  thermostat  control  of  fan  only. 

'riiis  is  the  simplest  automatic  control 
.system  for  fan-coil  units.  However,  when 
used  for  c(X)ling,  it  may  introduce  the 
|H)ssibility  of  condensation  with  result¬ 
ant  dripping  of  w  ater.  Thus  disadvantage 
can  he  avoidwl  or,  in  .some  instances, 
eliminatwl  by  using  a  two-stage  thermo¬ 
stat  which  minimi/.€*s  the  fan-off  time. 
I'he  two-stage  thermostat  alsfi  improves 
control  |H*rformance. 

4.  Combination  control  using  a  tvtfo- 
stage  thermostat  controlling  the  fan 
and  a  two-position  coil  valve  in  se¬ 
quence.  'Phis  c*)ntrol  system  is  more 
re(iiu*d  than  No.  2  or  .3  above.  It  elimi- 
natt*s  the  |H)ssibility  of  (ondensation 
encountereil  when  only  the  fan  is  cycled. 

('ircuits  are  arrangt*d  for  (ontinuous  fan 
operation.  U|H)n  the  initial  call  for  heat¬ 
ing  or  c<M)ling,  the  coil  valve  o|>ens  and 
the  fan  runs  at  low  spet*d.  When  addi¬ 
tional  heating  or  c(H>ling  is  required,  the 
fan  is  shifl<*d  to  the  higher  s|)eed  by  a 
two-.stage  thermostat. 

()utd(K)r  ri*set  of  winter  supply  w'ater 
tem|H‘rature  is  recommended  to  provide 
optimum  results  during  heating  o{)era- 
tion  with  any  of  the  above-described 
systems. 

For  complete  data,  ask  for  “Application 
Manual  Brochure  on  Control  of  Fan- 
Coil  Units.” 


Barber-Colman  Company 

Dept.  Q,  1302  Rock  Street,  Rockford,  Illinois 
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Architects.  I.  M.  Pti  and  Assot  iaii  s.  New  >  ork.  in  association  with  Rm.i  hs  and  Ht  1 1 1  r.  New  >  ork 

(teneral  Contractor.  VViBB  &  Knapp  C'onsiri  (  iion  Corp.,  New  >»(rk  •  (  i>n\ultoii;  /  nitinrcr  I  aros.  Hm  st  \  Hoi  i  is.  New  ^ofk 
Air  Cortefitionine,  /featint;.  Plionhinc  Contrut  tor.  Kirby  Sai  ndi  hs,  Kr..  New  ^'ork 


JENKINS  VALVES  were  installed  to 


control  all  service  lines 
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The  name  of  Webb  and  Knapp,  Inc.,  owner  of  the  new  Denver 
Hilton,  would  appear  in  any  list  of  people  who  know  most  about 
building  .  .  especially  about  building  for  efficient,  economical 
of)eration. 

Outstanding  in  the  world  of  building,  too,  arc  the  architects, 
engineers  and  contractors  who  collaborated  in  the  design  and 
construction  of  the  magnificent  884-room  Denver  Hilton. 

Few  buildings  have  had  so  much  knowledge  and  experience 
applied  to  assure  trouble-free  of)cration.  And,  one  of  the  impor¬ 
tant  steps  taken  to  avoid  maintenance  expense  and  interruptions 
of  service  was  the  installation  of  Jenkins  Valves.  Heating,  plumb¬ 
ing  and  air  conditioning  lines  are  controlled  by  valves  bearing 
the  famous  Jenkins  Diamond  mark  of  reliability. 

When  you  specify  or  install  valves,  remember  that  the  valves 
preferred  by  so  many  of  the  country’s  top  building  experts  for 
almost  a  century  cost  no  more.  In  the  end,  they  can  cost  less 
Jenkins  Bros.,  100  Park  Avenue,  New  York. 


Shown  on  refrigeration  equipment  are  some  of  the 
hundreds  of  Jenkins  Valves  of  hron/e,  iron  and  stain¬ 
less  steel  in  The  Denver  Hilton. 


JENKINS 
VALVE  S  ^ 


Sold  Through  Leading  Distributors  Every  where 


QUIBT 


V 


RSATI 


LE 


uaif 


C2>55rWISK^ 


heating  and  ventilating  unit 


fir  InriiMtal 

virttcal  or  will  mounting 

arrMfifflints 


The  highly  cnicient  sound-absorbing  plenum  sections  and  internally  mounted  fan  motors  make 
the  McQuay  Seasonvent  quiet  in  operation— the  ideal  unit  for  auditoriums,  theatres  and 
similar  installations.  The  Seasonvent  is  super  efllcient,  too,  and  extremely  versatile,  with  nine 
sizes  for  low  statie  applications  (0*  to  1  >4*)  and  seven  sizes  for  high  static  operations  (1'  to  2'), 
with  capacities  from  1250  to  15,000  cfm. 

When  you  want  quiet  operation,  you’ll  surely  want  the  new,  quiet  Seasonvent.  Call  your 
McQuay  representative  for  complete  information,  or  write  McQuay,  Inc.,  1619  Broadway 
Street  N.  E.,  Minneapolis  13,  Minnesota. 


,«< 
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Stop  pipe  condensation  with  the  built-in 
vapor  barrier  of  J-M  Aerotube 


...THE  FLEXIBLE.  FOAMED 
PLASTIC  PIPE  INSULATION  THAT  CUTS 
INSTALLATION  COSTS  IN  HALF. 

For  heatinp,  plumbinK  and  air-conditioninjr  service— 
wherever  .sweating  or  condensation  is  a  problem  — 
Johns-Manville  Aerotube**  is  the  economical  .solution. 


Aerotube  is  a  tubular  pipe  insulation  for  use  at 
temperatures  from  .32F  to  220F  (double  layer  of  Aero¬ 
tube  permits  ranjfe  of  OP'  to  220^').  Its  closed  cell 
structure  .stops  the  passajre  of  moisture.  This  built-in 
vapor  barrier,  plus  the  insulating  efTectivene.ss  of 
Aerotube,  will  prevent  condensation  under  normal 
desijrn  conditions  on  irulcMir  lines.  What’s  more,  you 
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t  an  depend  up(ni  Aerotube  to  maintain  its  effective¬ 
ness  indefinitely. 

Aerotube  is  the  easiest-to-install  pipe  insulation 
available  tcnlay.  On  a  straijjht  run  of  pipe  or  the  most 
complex  bend,  Aerotube’s  six-foot  lenpths  po  on 
quickly.  For  connected  pipe,  just  slit  Aerotube  lonjri* 
tudinally,  snap  it  on,  and  seal  it  up!  You’ll  discover 
that  labor  costs  are  substantially  reduced  when 
Aerotube  is  chosen  to  solve  conden.sation  problems. 

Available  in  a  wide  ranjre  of  thickne.s.ses,  there’s  an 
Aerotube  insulation  that  meets  your  particular  needs. 
For  full  information,  .send  for  brochure  IN-213A. 
Write  Johns-Manville,  Box  14,  New  York  16,  N.  Y. 
In  Canada :  Port  (’redit,  Ontario. 


Kven  the  most  complex  bend  is  easy  to  insulate 
with  flexible  J>M  Aerotube. 

Johns-Manville 

AN  INSOLATION  FOR  EVERY  COMMERCIAL  AND  INDUSTRIAL  USE 
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Lubricate  in  1970 


That’s  right.  If  you  put  the  TACO  General  Purpose 
Pump  into  operation  today,  you  can  forget  about  lubri¬ 
cating  it  until  1970!  Actually  the  motor  is  permanently 
lubricated,  but  we  recommend  re-packing  the  bearings 
everj’  ten  years.  No  other  parts  of  this  rugged  pump 
require  lubrication!  Freedom  from  lubrication  worries  is 
just  one  of  many  reasons  why  the  TACO  General  Purpose 
Pump  is  ideal  for  use  in  air  conditioning  systems,  com¬ 
mercial  installations,  laundry*  equipment,  swimming 
pools,  and  hundreds  of  other  applications.  Design  has 
been  so  simplified  that  any  serv'icing  necessary  can  be 
done  in  the  field,  with  tools  ordinarily  carried  by  all  serv¬ 
ice  men.  Compact  and  lightweight,  the  TACO  General 
Purpose  Pump  saves  installation  time  too.  And  its  de¬ 
pendable  performance  saves  costly  “call  backs”  In  short. 


it  provides  a  better  all  around  return  for  your  investment. 
Get  complete  specifications  now.  All  products  in  the 
complete  TACO  Line  are  “efficiency  engineered”  to  pro¬ 
vide  maximum  performance  and  economy  in  all  your  in¬ 
stallations.  Write  Taco  Hkatkrs,  lNTORt*f)RATED, 
1160  Cranston  Street,  Cranston  9,  Rhode  I.sland. 


TACO, 

SERVING  THE  HYDRO  NIC  INDUSTRY  SINCE  1920 
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n«w  “pr«fab’* 

glass  fibar  duct  —  Q-B  DUCT 

G  B  DUCT  —  the  round,  prefabricated  duct  made  en¬ 
tirely  of  glass  fiber  insulation  —  absorbs  cross-talk 
noises  usually  associated  with  air  conditioning  sys¬ 
tems  in  motels,  medical  centers,  retail  stores,  etc. 
GB  DUCT  is  high  in  thermal  efficiency,  too!  Just 
check  C-B  DUCT  Brocbura  in  coupon  at  right  for  fur¬ 
ther  information. 


f  1 1 .  ! ! 


CHECK  BROCHURE  DESIRED 

□  M  SNAf*0N  BROCHURE 

□  ULTRALITE  DUCT  LHIER  S  INSULATION  BROCHURE 

□  M  DUCT  BROCHURE 


AIR  CONDITIONIN6,  HIATINS  AND  VINTILATING.  JULY.  inO 


33 


Bethcon  galvanized  steel  sheets 
permit  long  spans,  minimum  supports 


Strong  and  rigid— because  they’re 
steel— Bethcon  galvanized  sheets 
form  up  into  strong  and  rigid  duct- 
twork  which  requires  a  minimum 
^number  of  supporting  brackets. 

In  addition,  a  Bethcon  galva¬ 
nized  steel  sheet  is  just  right  for 
easy  shopwork  .  .  .  not  too  hard, 
not  too  soft.  That’s  because  we 
use  a  special  annealing  cycle  which 


gives  the  sheet  an  ideal  balance 
of  ductility  and  strength. 

Bethcon’s  zinc  coating  is  sec¬ 
ond  to  none  for  its  refusal  to  flake 
or  peel  off.  Bethlehem’scontinuoas 
galvanizing  process  bonds  zinc  to 
steel  so  tightly  that  even  when 
the  .sheet  Ls  doubled  back  on  itself, 
the  coating  stays  put.  Hemming 
without  puckering  or  wrinkling  is 


no  problem  with  Bethcon  sheets. 

You  can  sfiecify  Bethcon  gal¬ 
vanized  sheets  in  a  wide  variety 
of  gages,  with  either  plain  ofwn- 
hearth  or  cop|)er-bearing  (Beth- 
Cu-I>oy)  steel  for  the  ba.se  metal. 
We’ll  l)e  glad  to  furnish  any  de¬ 
tails  you  need.  Just  get  in  touch 
with  our  nearest  sales  office. 


§  for  Strength 
f  ...  Economy 
.  .  .  Versatility 


HKTHLKHKM  Sl'KKL  COMPANY.  ItKTHLKHP^M,  PA. 

•  Export  t)iatrihuV»r  Hethlehem  Strri  Expttrt  Corp*tratn>n 


BETHLEHEM  STEEL 


BETHUEHEh^ 

steel 

1 
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“DUAL  DENSITY”. 

announcing  an  entirely  new 
concept  in  fire-resistant  and  sound 
absorbent  Fiber  Glass  duct  liner 
from  Johns-Manville 


J-lTs  MBW 

MICRO-BAR 

OlVBS  YOU  THK8K 
DUPORTANT  ADVAMTAGBS: 

•  Extremely  Low  Fire  Hazard  Rating 

•  Tough  Surface  That  Reziztz  Air  Erozion 

•  Exceptional  Acoustical  Performance 

•  Eliminates  Need  For  Metal  Nosings 

•  Greater  Holding  Power  For  Pins 

•  Easy  To  Apply  By  Conventional  Methods 


^  IN»ECTB>  **• 

BATTS  AND  BLANKETS 

MOmSOOSi.Fi  hsMllt.FUI 

m  NAZAIO  OASSIFKATIOII  (M  m  100  fw  mSmSei  M  Odt) 

nVM  jfnoi  Ij  TtM  IMVnMM  Z>  MIBB  MMfIB  5 

14156  PtlNTB)  IN  U 


Johns-Manville 


FIBER  GLASS 
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Circulor  Air-Cooled  Condenser  design 
blends  with  modem  building  needs 


The  new  Fandaire  offers  more  than  architectural  compatibility.  It 
combines  modem  low  silhouette  lines  with  an  exclusive  high-heat 
dissipating  fintube  design.  Unique  in  its  efficiency,  the  entire  cir¬ 
cular  spiral  of  fintubing  is  flooded  with  swiftly  moving  air  from 
every  direction,  utilizing  fully  each  degree  of  temperature  drop. 

Because  the  Fandaire  weighs  %  less  than  conventional  instal¬ 
lations,  it  can  be  positioned  where  needed,  without  guy  wires  or 
extra  bracing.  Savings  in  piping  and  installation  alone  can  be  con¬ 
siderable.  Fandaire  is  engineered  in  sizes  from  3  to  120  tons  —  a 
model  for  practically  all  single  or  multiple  installations.  In  terms  of 
performance,  these  are  the  most  economical  air-cooled  condensers 
available  today.  Easy  to  look  at,  too.  Ask  for  complete  information. 


specialists  in  circular  air-cooled  condensers 

VUBA-AIMCO  DIVISION 

801  West  21st  Street,  Tulsa,  Oklahoma 


YUBA  CONSOLIDATED  INDUSTRIES,  INC. 


Sales  Offtcas  in  Atlanta  •  Buffalo  •  Chicago  •  Houston  •  Los  Angeles  •  New  York  •  Philadelphia  •  Pittsburgh  •  San  Francisco  *  Seattle 
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lEATING 


T 


NO  STACK 


ComplaU  pockog*,  ready  to  go 

F.verv  factor  that  affects  firing  efficiency  is  engineered  into 
the  unit  at  the  factory.  Unit  includes;  (I)  Oil.  gas  or  dual-fuel 
burner.  (2)  Forced  draft  air  supply.  (3)  Fnclosed  control  panel 
(optional)  \^ith  instruments  mounted,  factory  wired  and  tested, 
and  with  signal  lights  and  dials  for  a  complete  reading  at  a 
glance.  Firing  units  are  available  with  complete  boiler-burr>er 
units,  as  shown  here,  requiring  only  service  connections,  or 
as  a  package  burner  suitable  for  any  type  of  boiler. 

Firot  gas  or  low-cost  rosidual  oils,  or  both 

Fires  any  type  of  fuel  gas.  or  any  grade  of  fuel  oil  from 
lightest  to  hea\iest  without  burner  adjustment.  Available  for  gas. 
oil  or  dual-fuel  firing  with  instant  changeover.  Simple  capacity 
tables  make  them  easy  to  si/e  and  specify. 

\fail  coupon  for  full  information  and  specifications 


iFiorsi  Ri i=ie:ivi/\i\i 


tmn  riremon  Mfg  Co.,  30RT  ^  .  106tK  St.,  CIrvpUnd  II,  Ohio 
(In  CanAda.  HO  U  ard  Street,  Toronto) 

HEATING  AND  AIR  CONDITIONING  I'lrawe  wend  r«>m|4ele  technical  de«<  riplion  and  •|>ecihcalH»n«  on  Iron  Fireman  forced 

draft  bring 

AIRCRAFT  COMPONENTS  AND  EQUIPMENT 

MISSILE  AND  AIRCRAFT  GYROSCOPES  '**'”■  - - 

ELECTRONIC  EQUIPMENT  »•'«>  - - 

CONTROL  INSTRUMENTS  v.Ur-,  _  _ _ _ 

CitT  .  .  State  or  Proa.  _  — 


Raquiras  an  axhaust  v«nt  only 

Iron  >  ireman  forced  draft  firing  eliminates  the  need  for  a  high 
stack,  such  as  required  for  natural  draft  tiring.  This  not  only 
saves  costly  construction,  but  avoids  the  architectural  disfigure¬ 
ment  of  a  beautiful  building. 

I  orced  draft  tiring  also  has  distirKt  advantages  over  an 
induced  draft  system.  I  he  latter  operates  in  the  high  tempera¬ 
ture  exit  gases  at  the  biviler  breeching,  where  gas  volume  has 
been  enormously  expanded  by  furnace  heat  requiring  much 
greater  fan  capacity.  I  orced  draft  mechanism  moves  air  at  rixvm 
temperature,  with  power  savings  as  high  as  W,.  The  electrical 
psiwer  consumption  is  reduced  in  proportion  to  the  volume,  nof 
the  tveighi  of  the  air  handled.  It  is  quieter,  more  compact,  more 
easily  accessible  and  requires  less  maintenance. 
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PERMA-LAP*  FRAMED  MODINE  CONVECTORS 

EASIEST  TO  INSTALL,  EASIEST  ON  THE  WALL 


PERMA-LAP  framing  assures  a  neat,  per¬ 
manent,  recessed  installation  .  .  .  units  can 
be  serviced  without  disturbing  wall  seal 

Modino’s  PERMA-LAP  framing  ends  all  the  problems 
common  to  recessed  convwtors  of  conventional  di'sign. 
With  PERMA-LAP,  Modine  convectors  install  fast  and 
clean  .  .  .  whether  walls  are  smooth  or  rough.  PERMA- 
LAP  neatly  frames  the  unit  in  the  rec(>8s  .  .  .  snugs  up  to 
finished  wails  or  can  be  plastered  in.  No  chana*  for  air 
leakage  and  resulting  wall  streaking. 

Once  Modine  convectors  are  insUilled,  walls  are  never 
disturbed.  Serv'icing?  Nothing  to  it!  Machine  screws  jx'r- 
mit  rapid  removal  and  replacement  of  the  lighter-weight, 
smaller  front  panel  .  .  .  eliminate  need  for  aca*8S  doors. 

Cost  more?  Yes,  slightly  more  than  c-onventiomd  re¬ 
cessed  convectors.  But  they  actually  save  more  than  the 
difference  in  lower  installation  and  redecorating  costs. 

PERMA-LAP  is  available  for  flu.sh  rc'ct'ssing  and  in 
4%"  and  B-Yk"  projections  to  jx'rmit  {urtial  rwes-sing 
of  convectors  in  walls  of  varying  thicknc^sses.  Modine’s  line 
of  recessed  cabinet  units  is  also  available  with  PEFtMA- 
LAP  framing.  For  complete  details,  mail  the  couixm  lx*low. 
Or  contact  your  Modine  representative  .  .  .  he’s  listed  in 
the  yellow  pages. 


NO  WALL  STREAKING! 
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MOOINI  MANUFACTURING  COMPANY 
1J11  D*Kov«n  Av«.,  Rocin*,  WiKonsin 
I  wouM  like  complete  I’F.RMA-LAP  detaiU.  Please  aeiKi 
Convector  Hulletin  259  and  Cabinet  Unit  Catalog  557. 


MANUPACTURINQ  COMPANY 


In  Canada;  Sarto  Canada,  lid.,  Toronto  8,  Ontario 


NAME . . . . 

. . . 

ADDtF^  . 
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•  fin*  machining  and  prvcisioa  honing 
of  cost  iron  slid*  ond  st**l  oul*r  sh*il  '  ■ 
NO  PLASTICS  ARE  USED. 

•  op*rafing  t*sts  of  300,000  cydt 
without  failur*  to  shift  and  without  loM 
of  tight  sooting  t*sts  mod*  by  hid** 
pondont  loboratorios. 

•  shifting  (chong*  cyd*)  whil*  th*  tys- 
t*m  is  in  oporotion  with  a  300  PSI 
difforontiol. 


•  rapid  shifting— to  shorton  chong** 
ou*r  tim*  and  th*r*for*  shorton  dofrost 
cyd*. 

•  th*  shifting  of  th*  volv*  indopondoni 
of  ony  prossur*  drops,  and  «ffici*nt 
shifting  undor  ony  combination  of 
oporoting  conditions. 


•  mounting  in  ony  position  *xc*pf 
with  th*  piiol  volv*  upsid*  down. 


Call  your  Alco  wholesaler 
write  for  Specifications. 


Made  by 


ALCO 


lAf  AV  reversing 
"WWAf  VALVES 


~‘tWB4-57  Cc)paci'i<'s 

2  to  3  lof'S  Rr^figrront  12 

3  to  5  tons  Rr^rigpfonl  22 

—  4WB6-79  Copocitir\ 

3  to  5  torn  R^^ngrronl  1  2 
5  to  7’j  torn  R^tfigprcint  22 


Bl/y  SECURITY 
BUY  QUALITY 
*  BUY  ALCO 


Thi  Mt  cmpiltl  Im  II  IlflifiraRt  CUtllls:  Thermostatic  Expansion  Valves  •  Refrigerant  Distributors  *  Solenoid  Valves 
Refrigerant  Filter-Driers  *  Suction  Lin*  Regulators  •  Flooded  Evaporator  Controls  and  Reversing  Valves 
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ELIMINATES  THE  COSTLY  “CENTRAL  SYSTEM 


Other  year-round  air-conditioners  still  require  elaborate  central  systems  for 
the  ctwiing  cycle.  Now.  the  new  Warren  Webster  concept  in  heating  and  cooling 
obst)lctes  this  costly  installation;  each  Webster  Newpwrt  is  a  self-contained 
unit  for  bt)th  heating  and  emding.  Comfort  control  Is  at  your  fingertips — day 
or  night,  summer  or  winter.  Simply  turn  the  knob  of  a  Webster  New-port  for 
heating  or  ctxding  at  any  time,  as  varying  comfort  conditions  require.  Heat 
one  riHim  while  you  ctwl  another  .  .  .  every  room  equipped  with  a  Newport 
has  it''  own  individual  system  for  year-round  heating  and  cooling. 

This  rntnlern  way  to  air-condi.tion  saves  you  money  right  from  the  start.  Attrac¬ 
tive  in-wall  units  can  be  cc<i)nomically  installed  a  room  at  a  time — without 
interruption  of  building  iKcupancy.  Webster  Newports  connect  readily  to 
existing  heating  systems — or  a  new  all-electric  model  will  tie  in  with  electrical 
circuiting.  An  entire  building  can  be  air-conditioned  in  easy  stages  at  savings 
up  to  30%  as  compared  to  a  central  system  installation.  Let  a  Warren  Webster 
man  detail  the  savings — and  convenience — you  can  look  for  with  Webster 

4 

Newptut  heating  and  cooling. 


iJTl 

I:  TTi 


©COOLING  OV 

rtRYSLER 

aintimp 

eOUIF^KO  WITH 
CMNVSLCN’S  HBAVV- 
DUTV  COMMKRCIAL 
COOLINO  CHASSIS 


WARREN  WEBSTER  «  COMPANY,  INC 

HEATING  •  COOLING 

CAMDEN  5.  NEW  JERSEY 


New  Airfoil  Bladed  Fans  exceed  90%  efficiency 

It's  here  now— a  new  line  of  Airfoil  Bladed  Fans  from  American-Standard  Industrial  Division  . . . 
all  carrying  the  AMCA  certified  rating  seal!  A  completely  new  design,  these  Airfoil  Bladed  Fans  employ  a 
highly  elhcient.  quiet  fan  configuration  ideally  suited  for  general  ventilation  and  industrial  process  applications. 
High  mechanical  efficiency,  over  the  entire  fan  selection  range,  means  the  lowest  possible  power  requirements. 

Get  the  complete  stor>-.  Send  for  Bulletin  A-1 103  today.  American-Standard  Industrial  Division.  Detroit  32. 
Michigan.  In  Canada:  American-Standard  Products  (Canada)  Ltd.,  Toronto.  Ontano. 

Artrr  ir  t  and  Sum4ar4i  or*  Irodonorki  ot  Amarwon  lodiotor  k  Standard  Sonitarir  Corporation 


AMERiCA\-<$landard 


IMDLJSTF^I/XU  OlVIKIOrsJ 


AMtmcAN  siowK  rtooucis  •  toss  rtooucts  •  ntwANtt  riooucts 
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No  baso— low  water  line 

Elimination  of  the  boiler  base  required  by  the 
conventional  square  boiler  reduces  the  height 
as  much  as  24  inches — in  some  cases  much 
more.  This  leaves  ample  room  for  overhead 
piping  even  when  ceiling  height  is  limited. 
No  pitting  necessary. 

Exhaust  vent  only— no  stack  needed 

Forced  draft  firing  is  completely  free  of  all 
natural  draft  problems.  Exhaust  vent  can  be 
as  much  as  one  third  smaller  than  usual  flue 
diameter,  and  no  higher  than  is  necessary  to 
discharge  combustion  products  away  from 
buildings.  No  draft  regulator  needed  (except 
with  an  excessively  high  stack). 

Outstanding  fuel  oconomy— 
low  standby  loss 

The  Petro  combustion  system  quickly  achieves 
complete  combustion  even  in  a  cold  firebox. 
Heat  absorption  begins  immediately.  No  delay 
while  refractory  comes  up  to  temperature.  No 
stored  heat  lost  in  refractory  after  burner  stops. 
Sealed  combustion  reduces  flow  of  heated 
air  from  furnace  to  vent  during  ”oflf’’  periods. 


Clean  exhaust— no  flame  pulsation 

Industry  standards  tolerate  smoke  during  a  1 5 
minute  warmup.  The  Petro  Pac  produces  a 
clean  flame  within  seconds.  This  prevents  air 
pollution  and  sharply  cuts  service  costs,  most 
of  which  are  due  to  fouled  combustion  con¬ 
trols  and  sooted  flues.  Flame  is  steady — no 
pulsation.  No  hot  surface  is  needed  to  "sup¬ 
port  combustion.” 

For  gat,  oil  or  dual-fuel  firing 

Petro  Pac  single  fuel  models  are  available  for 
forced  draft  flring  of  either  gas  or  oil.  Dual¬ 
fuel  models  are  especially  desirable  in  areas 
where  oil  equipment  is  required  as  a  standby 
for  gas  firing.  Quick  changeover  is  accom¬ 
plished  by  a  fuel  selection  switch. 

Easy  installation 

Spot  it  where  you  want  it;  make  service  con¬ 
nections.  No  special  skill  required  to  install 
or  operate.  Petro  Pac  leaves  the  factory  as  a 
packaged  unit.  Fuel  system,  air  system  and 
operating  controls  are  built  in,  factory  wired 
and  tested. 


Johnson  Control  Systems  Are  Backed  by  the  Largest  and 
^  Most  Experienced  Service  Force  in  the  Control  Industry 

Efficient  temperature  control  will  be  just  as  essential  in  your 
clients’  buildings  in  5,  10,  20,  or  more  years  as  it  is  today. 

That’s  a  key  reason  to  specify  Johnson  Pneumatic  Control 
Systems,  for  it  is  traditional  Johnson  policy  that  future  service 
is  as  important  to  owner  satisfaction  as  the  original  sale. 

That  is  why  Johnson  maintains  the  largest  and  finest  service 
organization  in  its  field.  Full-time,  factory-trained  service 
mechanics  are  stationed  in  hundrc^ls  of  cities  across  the  nation. 
These  maintenance  and  refiair  experts  make  it  easy  for  every 
client  to  keep  his  Johnson  Tc'mperature  or  Air-C<onditioning 
Control  System  operating  at  peak  efTiciency  throughout  the  life 
of  his  building. 

With  a  Johnson  Pneumatic  Control  System,  your  clients  avoid 
the  annoying  delays,  gw'sswork,  and  inflated  costs  of  deixmding 
on  non-spiecia lists  for  service. 


Unmatched  service  is  just  one  of  many  advantages  you  and 
your  clients  get  with  Johnson  Control.  Your  local  Johnson 
repivsentative  will  be  glad  to  supply  full  details.  Johnson 
Service  Company,  Milwaukee  1,  Wisconsin. 
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All  CONOITIONiN6,  HEATING  AND  VENTILATING.  JULY.  1940 


too*t«r  Pumps 


|]  • 

Pockag*  liquid  CooiMt  Rafrigurotton  Compruisort 


Morlow  Pumps 


Haol  Exdiongurs 


Oil-l«ss  Air  Comprassofs 


How  the  REMITE*  seal  in 


Bag*  centrifugal  pumps 

assures  leak-proof  operation 


A  new  material,  railed  "Remite.”  developed  in  the  Research 
Laboratory  of  the  Bell  A  Gossett  Company,  simplifies  the 
problem  of  keeping  water  out  of  the  bearings  of  centrifugal 
pum|)e. 

"Remite”  is  almost  diamond-hard... easily  cuts  glass... 
miTosion-resiatant  as  well  as  wear-proof.  In  all  BaG  Uni¬ 
versal  and  industrial  pum()e  it  is  used  as  a  floating  seat 
facing  a  carbon  seal.  This  unique  combination  eliminates 
pump  leakage  and  gives  trouble-free  service  even  when  the 
pum[)cd  liquid  contains  foreign  material. 

"Remite”  is  also  produced  c*ommercially  for  a  wide  vari¬ 
ety  of  applications  where  hardness  and  wearing  qualities 
arc  imfM>rtant.  It  has  high  flexural  strength  and  is  resistant 
to  chemical  attack  and  high  temperatures.  Electrical  insu¬ 
lating  |)roi>ertie8  are  good  at  both  high  and  low  frequencies. 


Position  of  "Hrmilr” 
Seal  an  unrd  l/l 
l^nu<rmal  I’ump  a  unit 
notrd  for  quirt  oftrration. 


Bella  Gossett 


Dept.  GG‘4,  Morton  Grovo.  III. 


Canadian  Licrnnee:  S.  A.  Armntrong,  Ltd.,  I'^'OO  O'Connor  Drive,  Toronto  16,  OnL 


A  DIVilSIPIIO  LINE  OP  NIONEST  QUALITY  IIODUCTS 


You  pay  no  more  for  unequalled  SLOAN  quality. . . 


More  than  just  a  diaphragm! 

•  Research  is  constantly  eniployed  at  Sloan  finditi^  ways  to 
make  our  Flush  N'alves  iKtter.  The  Sej^ment  Diaphragm  is  one  re¬ 
sult.  This  (liaphra^in  costs  a  lot  more  to  make,  hut  we  know  it  is  a 
superior  product  which  adds  to  that  Ixmus  of  (|uality  you  expect 
from  Sl<  Kin. 

•  ('.ailed  the  it  is  made  of  natural  ruhlier  vulcanized 

with  brass  reinforcements.  Kuhl)er?  Yes,  we’ve  found  it  l)est  hy  far. 
Ruhl)er  is  actually  preserved  hy  water — not  deteriorated  hy  it — and 
the  flexing  action  prolongs  its  life. 

•  Not  all  the  improvements  we  adopt  from  research  make 
our  headlines,  hut  the  Flush  N’alves  we  make  today  are  In-tter  than 
ever.  \Ve  know  they’ve  got  to  lie  to  merit  the  continued  confidence 
of  those  who  specify,  select  and  install  them.  .And  since  you  can 
have  Sloan  quality  at  no  extra  cost — why  not  make  sure  you  get  it. 


SLOAN 


FLUSH  VALVES 


SLOAN  VALVE  COMPANY  •  4300  WEST  LAKE  STREET  •  CHICAGO  24,  ILLINOIS 


48 


JULY.  19*0,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


A  decade  ago,  a  major  cleaning 
and  laundering  concern  in  Staten 
Island,  N.  Y.,  needed  a  dependable 
supply  of  steam  for  their  massive 
laundering  operation.  In  filling 
that  need,  B&W  designed  and  de- 


Numb«r  1  of  Nooriy  1 ,000  Similar  Units  Meets 
Exponding  Steom  Requirements  of  Mexican  Textile  Firm 


livered  its  first  shop- assembled 
boiler.  Operating  at  165  psi  and 
358  F,  this  oil-fired  package  boiler 
served  the  company  to  perfection 
with  20,000  lb  of  clean,  dry  steam 
per  hour. 

The  Staten  Island  firm  had  con¬ 
tinuing  success  with  this  new  de¬ 
parture  in  boiler  design  and  in  less 
than  two  years,  the  unit  had  paid 
for  itself.  The  recent  advent  of  the 
automatic  washer  and  dr)'er,  how¬ 
ever,  had  so  changed  the  laundry 
business  that  the  firm  now  finds 
itself  predominantly  a  dry-clean¬ 
ing  establishment.  Having  no 
further  need  for  a  unit  as  large  as 
the  FM-type  boiler,  the  original 
owner  recently  sold  it  (at  a  good 
percentage  of  its  original  cost)  to 


another  B&W  customer,  the  Tex¬ 
tiles  y  Acabades  Company  of 
Mexico.  Today,  the  boiler  con¬ 
tinues  its  fine  record,  generating 
heat  and  process  steam  for  the 
Mexican  textile  firm. 

Indicative  of  the  huilt-hi  durability 
of  B&W  units,  the  "times  and 
travels  of  FM-l”  are  further  evi¬ 
dence  in  aaion  of  dependable 
steam  generation  by  B&W.  What¬ 
ever  your  steam  requirement  .  .  . 
whatever  your  most  economical 
fuel,  B&W  has  the  boiler  best 
suited  to  your  application.  Your 
local  B&W  representative  has  all 
the  facts  on  your  area.  Call  him 
soon.  The  Babcock  &  Wilcox  Com¬ 
pany,  Boiler  Division,  Barberton, 
Ohio. 


SAW  —  THE  NATION'S  LEADING  MANUFACTURER  OF  INDUSTRIAL  BOILERS 


O-9I0-1I 


THE  BABCOCK  &  WILCOX  COMPANY 

BOILER  DIVISION 


3  NEW  DEVELOPMENTS 

FROM  CARRIER! 

60  AND  L  HERMETIC  CONDENSING  UNITS 

With  the  development  of  the  6L}K)-8.‘T4io. 

Carrier  now  offers  a  complete  line  of  her¬ 
metic  condensing  units  with  refrigeration 
capacities  from  10  to  I  to  t(»ns  for  both 
air  conditioning  and  refrigeration  installa¬ 
tions.  The  6G  and  L  units,  entirely  fact<»ry 
assembled  and  wired,  consist  of  a  com¬ 
pressor,  motor,  water-cooled  c<»ndenser, 
safety  controls  and  motor  starting  and 
prote<-tion  equipment.  If  desiretl.  they 
can  be  ordered  in  rntniels  w  ithout  a  water- 
cooled  condenser. 


SAB  AIR-COOLED  CONDENSERS 


Skillfully  engineered.  laboratory  tested, 
the  new  Carrier  l.v-ton  condenser  can  In* 
mounted  on  the  riMjf  verti<-ally  for  an  ex¬ 
tremely  low  silhouette  —  or  horizontally. 
Powerful  dirwt  drive  fans  m<»ve  large 
quantities  of  air  evenly  across  the  entire 
surfa«  e  of  the  coil  — a  factor  that  increases 
the  efficiency  by  utilizing  the  full  con¬ 
denser  capacity.  Other  Carrier  air-<-oole<l 
condenser  units  are  available  with  hori¬ 
zontal  dis<-harge  in  three  «apacities  — .S 
tons.  tons  and  10  tons. 


36W  FAN  AND  COIL  WEATHERMAKERS 


This  portion  of  Carrier's  extensive  line  of 
fan  and  coil  Weathermakers*  w  ith  a  single 
piping  system  will  provide  individual  con¬ 
trol  of  cooling  and  heating  for  multi-r<M)m 
buildings.  This  versatile  unit  is  for  over¬ 
head  type  of  installation.  It  can  l»e  con- 
<ealed  or  mf»unted  in-the-space  with  an 
available  metal  cabinet.  A  complete  line 
of  control  packages  can  l>e  used  to  nu'et 
the  m<»st  diffu  ult  specifi«  ations.  The  unit 
comes  in  4  capacities:  2(K).  .'100,  WK)  and 
6(¥)  cfms.  ♦  nta.  i:.s.  fat.  og. 


For  complete  details  about  these  new  proflurts,  see  the  Carrier  dealer  listed 
in  the  Yellow  Pages.  Or  write  Carrier  (Corporation,  Syracuse  /,  Sew  York. 


BETTER  AIR  CONDITIONING  FOR  EVERYBODY 


EVERYWHERE 
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POOL  HEATING 
SPACE  HEATING 


in  this  typical  multi-purpose  water  heating  system 


Pool  circulation  lines 


Space  heating  piping 


Domestic  hot  water 
—optional 


Note  how  the  BRYAN  separate  heat  exchangers 
furnish  hot  water  at  desired  temperatures  for  Pool 
Heating,  Space  Heating,  and  Domestic  Hot  Water 
(optional).  The  BRYAN  indirect  heat-exchanger 
method  minimizes  scale  formation  and  corrosion, 
assures  efficient,  economical  operation. 

Gas  or  Oil  fired  models  available  In  applicable 
sizes  from  125,000  b.t.u.  to 
2,250,000  b.t.u.  input. 

Bryan  Copper  Tube  boilers 
are  designed  and  built  to 
the  requirements  of  the 
A.S.M.E.  Code.  Gas-fired 
models  A.G.A.  approved. 


For  further  information,  write  or  phone 

BRYAN  STKAM 

Peru,  Indiana 
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NEED  REUABLE,  UP-TO-DATE  TECHNICAL  DATA? 


Published  by  vhe 
American  Society  of 
Heatin9,  Refrigerating  and 
Air-Conditioning  Engineers 


THE 

NEW,  REVISED 

HEATING 
VENTIUTING 
AIR-CONDITIONING 
GUIDE  •  1960 

IS  YOUR  ANSWER! 


I  38th  Year  of  Service  to  the 
Profession 

H  Accurate,  Easy<to-Read  Dia¬ 
grams  and  Tables 

I  Complete  Indeiing  of  Teit 
and  Advertising 

H  57  Chapters — 792  Pages:  Re¬ 
vised,  Reorganized,  Rewritten 

H  Used  by  Engineers,  Contrac¬ 
tors,  Architects,  Educators 


The  GUIDE  I960  is  your  most  complete  source  of  all  the  latest 
important  technical  information,  current  practices,  and  product 
developments  in  air  conditioning,  heating,  ventilating  .  .  .  the  basic 
reference  book  of  the  profession  .  .  .  prepared  by  experts  ...  a 
valuable  addition  to  every  company  reference  library. 


The  outstanding  improvements  in  this  edition  include  (I)  a 
rewritten  chapter  on  thermodynamics,  (2)  extensive  revision 
in  sound  control  chapter,  (3)  new  data  on  restaurant  hot 
water  requirements  and  method  of  sizing  equipment,  (4)  a 
new  section  dealing  with  fundamentals,  detection  and 
elimination  of  odors,  (5)  extension  of  winter  design  tempera¬ 
tures  to  Alaskan  cities,  (6)  new  data  on  equivalent  duct 
lengths  for  sheet  metal  fittings,  (7)  additional  information 
on  pipe  and  tube  heat  gain  and  loss,  (8)  a  new  chart  and 
table  for  selection  of  chimney  sizes  for  automatically  fired 


boilers,  (9)  revised  data  on  water  treatment,  (10)  maximum 
allowable  concentration  of  air  contaminants  adjusted  to 
values  adopted  by  the  ACGIH  in  1959,  (II)  new  illustra¬ 
tions  of  automatic  control  arrangements  for  air-condition¬ 
ing  systems,  (12)  a  rewritten  chapter  on  residential  air  con¬ 
ditioning,  (13)  revised  rating  data  for  steel  boilers,  pack¬ 
aged  units,  and  furnaces,  (14)  new  data  on  operating  con¬ 
trols  for  oil  burners,  and  (15)  a  new  table  of  gas  piping  flow 
capacities. 


TAIL!  Of  CONTENTS— SMtioe  I.  PNedoM  ••♦ol*— <  1  TcrniinoI<it{>  •  2  Abbreviations  Syn»l>ols,  Conversion  Kartors  • 

3.  ThermfxlvTiamics  •  4.  Fluid  Flow  •  3.  Heat  Transfer  •  Sectiee  II.  E■vir•■ll••llt.  Ceiefert,  aed  fliytleleglcal  frlaalplas 
Chapter-  ^  F’hysifdopical  Principles  •  7.  Air  Contamin.ints  •  K.  Air  C<in<iittoninK  in  the  Prevention  and  Treatment  f»f  Ihsease  • 
Sectiee  III.  Heetieg  oed  Ceolieg  Load*— i  hap  ter — U  Heat  Transmission  Coeftinents  of  P>uildinK  .Materials  •  10  Moisture  in  Hiiild- 
inf;  Cfxistruction  •  11.  Infiltration  and  Ventilation  •  12.  HiatinK  I.'>a<l  •  13.  Coolini;  Load  •  SecNee  IV.  Room  Heetieg  and 

CeeHag  Methods  and  Egalpaieat  (  hapter — 14  Radiators,  Convectors,  P.asetwiard  and  Finne<l-Tul)e  I'nits  •  15.  I'nit  N'entilators  and 
I'nit  Heaters  •  16.  I’nitary  .Air-Conditioning  Fquipment  •  17.F.lectric  Heating  •  Sectioa  V.  Air  Systeais  aad  Egalpaiaaf 
Chapter — 18.  Warm  .Air  Heating  Systems  •  10.  Central  Systems  for  .Air  Conditioning  •  20.  Air  Distribution  •  21  Air  Duct 
Design  •  22.  Fans  •  23.  .Air  Heating  and  Cooling  Coils  •  24  .Air  Cleaning  •  25.  Sc<und  Control  •  Sactiaa  VI.  Steaai 

oad  Water  Systeait  aad  Igalpaiaat  (  hapter— ih  Steam  Heat¬ 
ing  Systems  •  27.  Ifistrict  Heating  •  28.  Hot  Water  Heating 
S\stems  •  2*).  High-Temperature  Water  Systems  •  .FO.  Panel 
Heating  •  31  F’i{<.  F'ittings,  Welding  •  32  Industrial  Insula¬ 
tion  •  SacNea  VII.  Heat  CeaeraNag  Matheds  aad  igalpaieaf 
Chapter — 33.  Fuels  and  Combustion  •  34  Automatic  l  iiel-Hurn- 
ing  Kquumient  •  35.  Heatin|(  Boilers.  Furnaces,  Sjoce  Heaters 

•  36  Chimneys  and  Draft  Calculations  •  37  Kstimating  Fuel 
( V>iisumj>tioii  for  Space  Heating  •  Sactiaa  VIII.  RaWIgaraHaa, 
Spr»  Apaaratas,  aad  SarhaaH  c  hapter— 3H  Refrigeration  • 
yt.  The  Ileat  I’ump  •  40  Fvafvirative  Ai>paratus  for  Heat 
Rejection  •  41.  Flvaporativc  .Air  CcKiIing  and  Humi<lificatif>n  • 
42.  iFehumidihcation  by  Sorlient  .Materials  •  Sactiaa  IX.  Caa- 
trels,  lastraaieatt,  aad  Matora— <  Aa/>fer— 43  .Automatic  ('on- 
trol  •  44  Instruments  and  .Measurements  •  45.  Motors  and 
.Motor  Controls  •  Sactiaa  X.  SpaciSc  AppHcatIa—  I  hapter— 
46.  Resulential  Summer  .Air  Conditioning  •  47  School  Systems 

•  48.  Trans(>ortation  Air  Omditioning  •  40  Snow  Melting  • 

SacNea  XI.  ladastrial  Systeait  —  Chapter  —  .50  PrrKess  and 
Prfiduct  .Air  Conditioning  •  51.  Control  of  the  Industrial  F.n- 
vir'inment  •  52.  Industrial  Kxhaust  Systems  •  53  Imlustrial 
Drying  Systems  •  Sactiaa  XII.  fteaaral  (  hapter — .54.  Owning 
and  Operating  Costs  •  55.  Corrosion  and  Water-Formed  I)e- 
posits,  Courses  and  Prevention  •  56  Water  Si-rvices  • 

37.  Codes  and  Standards. 


AaMricoa  Ssciify  at  Heotiae,  Rvtrigvraflac 

mm4  Alr-Co«aWoBlf  tf  i— ers 

234  Fiftk  Aaamma,  New  Yorfc  1,  New  Verfc 

PImt  tend  at  _  cosy  (copiof)  of  THE  GUIDE  1960.  for 

which  sayatnt  of  $ - -  at  $12  s*r  cosy,  u  (ncloud. 

(For  thiiah-indtxd  edition  add  Sl.CX). )  If  not  utishcd,  I  aay 
rttnm  it  within  10  dayt  (or  a  foil  rafynd. 

Check  or  aoney  order  wott  accoasany  order.  Canada  and  (area" 
countries,  please  reait  in  U.  S.  currency. 


Name 
Address 
City  ... 
Firm  .. 


.SUte 


(Please  Check  One) 


□  Consultinf  Enfineer 

□  Manufacturini  Executive 

□  Contractor 

□  Industrial 

n  Other  (please  specify)  . 


□  Sales  Enpineer 

□  Utility 

□  Government  Department 

□  Operatinp 
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SHIPPING 


or  sleeve  bearings. 


Buffalo  Zona  Control 
Cabmat.  Type  PCB 


quantity  of  air  flow. 

VNrite  tixlay  for  Hulletin  .\( 


groove  it  ...  seam  it  ...  bend  it 


r 


sofTite  by  wheeling 


. . .  snip  it  ...  notch  it  ...  scribe  it 


T 


WNECUNCI  STEEL  CORPOMTION  •  ITS  WNEEUNS  STEEL!  Ditrict  Sale,  Office,  at  Atlanta.  Bouon. 

Buffalo,  Chicago,  Cincinnati,  Cleveland.  Detroit,  Houeton,  New  York,  Philadelfdiia,  St.  Louie,  San  Francioeo,  Wheeling 


...crimp  it  ...punch  it  ...saw  it 


lock  it  ...wire  it 


The  MARSH  way 
is  the  SURE  way- 


V  -n  a  new  conoeplion  of  how  imlMntly  (.«•</ 

^1.0,  valves,trapsanJ  ^enucan  PC,fo,n.  when  >ou  make 

'"TiThe'l^'Radialo'  Va^ura'a^Trap  .Uus.ea.eP  here,  for 
'"retfarsh  Radra.or  Vahe  ,s  rr.V 

hare  .he  fanrons  Marsh  Mean.'. 

:r:rpe=nr.rr:^— 

F  &  T  Traps,  designed,  bui  t  an  up-to-date 

satisfaction  in  the  Marsh  trad.  ion.  AsW  up 
Heating  Specialties  Catalog  76-H. 

marsh  instrument  company 

D.W.;ono»  Colorado  Oil  o«d  Go.  Corpoecon 

D*pt  u.  SWokie.  lHi"oi» 

Marsh  Ir.s.rument  &  Valve  Ca..  (Canada)  Ud^ 
o.m  ifi-lrrl  St..  Edmonton,  Alberta,  on 


milRSH 

SINCE  1865 


i.>K 


No.  tSS-W  Singlo  Vortkol  UNITRON 
CloMf  Fitting  and  Carrior 


No.  C-730-W  Singlo  Horiiontol  UNITRON 
CloMt  Fitting  and  Carrior 


No.  C-74S-W  long  tarrol  Singlo  UNITRON 
CloMt  Fitting  and  Carrior 


mu 


No.  C-RSO-W  Ooublo  "Cloto”  Vortical 
OffMt  UNITRON  CloMt  Fitting 
and  Carrior* 


No.  C-01S  Adaptor  Typo  Rosidontial 
UNITRON  Clotot  Carrior  for  3"  standard 
brass  drainogo  Rttirtg 


No.  C-OI I  Rosidontial  UNITRON 
Closot  Carrior  witti  vortical 
cast  iron  Rtting 


No.  C-RSS-W  Singlo  “Closo"  Vortical 
UNITRON  Closot  Fitting  and  Carrior 


PORTRAIT  OF  COMPLETE  SATISFACTION 


FOR  EVERY  TYPE  OF  WALL-HUNG  FIXTURE 


Josam  Unitron  Carriers  ore  the  choice  companions  to  modern 
ofT-the-Aoor  closets  because  they  portray  o  "portrait  of  com* 
plete  satisfaction"  for  every  type  of  installation  —  commercial 
or  residential!  Because  of  their  special  design  features  that 
save  installation  time  .  .  .  save  valuable  space  .  .  .  and  meet 
all  construction  requirements,  they  make  the  use  of  wall-hung 
closets  more  desirable  than  ever  beforel  The  facts  showing  why 
Josam  Unitron  Carriers  are  the  most  advanced  in  the  field 
today  are  given  in  Manual  F-2.  Write  for  your  copy  now. 


JOSAM  MANUFACTURING  CO. 

General  Offices  and  Manufacturing  Division 
MICHIGAN  CITY,  INDIANA 
REFRESFNTATIVRS  IN  ALL  FRINCIFAL  CITIES 
Watt  CaMt  OlstHbatars 
JOSAM  PACIFIC  CO. 

741  Faltaai  St. 

Soa  Freacisca,  ColH. 

JatMt  Fr*a«<ti  art  mIJ  Ifcr.vfh  »**!*  vfcalnaltri. 


r 


CARRIERS  and  CLOSET  FITTINGS 
also  for 

SINKS  •  HOSPITAL  PIXTURBS 
URINALS  •  LAVATORIBS 


JOSAM  MANUFACTURING  CO. 

Dept.  HV-7,  Michigan  City,  Indiana 

G  Plaeta  teed  free  cepy  af  Moaael  F-2 

Firm  .  . 

By  .  TitI, 

AdrtrfU  . 

Ci*y  .  Zone  State 
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HOW  TO  INSTALL 
A  BOILER  IN  A 


WITHOUT  A  DBRRI€K! 


It’s  no  trick  at  all  with  a  Weil-Mcl^itin  caat  iron 
tional  boiler— either  gaa  or  oil  fired.  In  |>enthou«e  in¬ 
stallations.  the  stH'tions  can  Ih>  brouKht  up  in  the 


(lersonnel  hoist... no  m>i‘d  to  rig  a  derrick. 

B<ith  in  new  ('onstruction  and  in  rephu  ement  work, 
the  sei'tional  construction  of  Weil-Mcljiin  Boilers  is  a 
distinct  and  valuable  feature.  The  work  on  a  new 
building  need  not  be  held  up  waiting  for  the  arrival  of 
the  boiler. ..nor  must  the  b<iiler  be  instalhHi  before  the 
building  is  c'ompleted,  subjecting  it  to  weather,  con¬ 
struction  damage  or  vandalism. 

If  a  boiler  is  to  be  completely  replaced,  a 
Weil-Mcl.rfiin  cast  iron  Isiiler  can  be  moved  in  through 
an  ordinary  door,  section  by  section.  If  additional 
ca|>acity  is  required,  a  second  boiler  can  Ix*  insUilled 
to  supplement  the  original  boiler.  Or,  additional  stn-- 
tions  can  bt*  added  to  the  present  Ixiiler.  Weil-Mcl..ain 
Boilers  are  asfX'mbled  with  short  draw  nxls,  a  feature 
which  simplifies  erection  and  assures  freedom  from 
stresses  and  strains. 

Kor  detailed  information  on  Weil-McIjiinOil  Boilers, 
see  F'ngineers’  Product  File  or  Sweet's  Ar<-hite<-tural 
File.  For  current  Gas  Boiler  data,  send  for  Bulletin 


WEIL-McLAIN  BOILERS  FOR  COMMERCIAL 
AND  INDUSTRIAL  HEATING  SYSTEMS 


FOR  OIL 
Capacitiei  to 
2,942,500  BTU/hr. 


FOR  GAS 
Capacities  to 
3,354,000  BTU/hr. 


Addrss*  IHsroture  requests  to  Dept.  11-70 


BlfORE  YOU  BUY,  THINK: 

IVill  your  air*cooled  condensers  sound  like  thunder? 

Not  even  from  c/ose  up  ^1^1 

if  they're  by  Halstead  &  Mitchell 


Fan  noiso,  vibration  and  rattling  have  been  engineered  out 
of  H&M  air-cooled  condeasers.  Deep  pitch  faas  are  run  at 
slow  speeds.  Casings  are  rugged;  won’t  loosen  with  use. 

H&M  condensers  are  completely  dependable.  The  large 
coil  and  exclusive  Turbu-Flo  fins  improve  heat  transfer  by 
up  to  15%.  Fins  are  spaced  widely  to  avoid  clogging  by  dirt 
and  other  air-borne  particles. 

Winter  operation  is  easy,  tcx),  with  H&M’s  special  modu¬ 
lating  valve.  Halstcvad  &  Mitchell  air-c-ooled  condensers  are 
available  in  propcdler  fan  or  blower  models.  Multiple  cir¬ 
cuiting  at  no  c-xtra  cost.  Ask  your  local  distributor  for  com¬ 
plete  information,  or  write  to  Halstead  &  Mitchell,  Bessemer 
Building,  Pittsburgh  22,  Pa. 


HAM  AIR  COOLED 
CONDENSER 


Witt(  Coolt4  C«n4«flMO  •  Coolini  Towtri  •  Air  Cooltd  Condinttn  •  Finn«d  Coil  Products 


It's  a  NASH  Heating  Pnmp,  PLUS! 


The  type  CSl 

NASH  Heating  Pump  sets 
a  new  standard  of  economy 


Now  a  Nosh  quality  Vacuum  Heating  Pump  can  be  eco¬ 
nomically  installed  and  operated  on  any  steam  heating  job. 
Engineered  for  high  performance  and  low  installed  first 
cost,  this  new  pump  still  makes  use  of  time  tested  Nash  prin¬ 
ciples  of  operation. 

The  Nash  CSl  has  generous  air  capacity  and  features  a 
wide  choice  of  water  capacities  and  discharge  pressures.  The 
right  combination  of  capacities  is  at  hand  to  match  the  re¬ 
quirements  of  the  job.  it  is  no  longer  necessary  to  pay  extra 
for  a  pump  with  excessive  water  capacity,  excessive  discharge 
pressure,  or  in  an  attempt  to  get  adequate  air  capacity. 

With  this  advanced  design.  Architects,  Engineers  and  Con¬ 
tractors  will  find  answers  to  many  heating  system  problems. 
Send  for  bulletin  now. 


Today’s  Operating  Problems 
Aid  Tomorrow’s  Design. 

A  Case  in  Point  — 


Mechanical 

Shaft  Seals 


DR.  SIDNEY  SUSSMAN 

Water  Service  Laboratories 
New  York.  N.  Y. 


*  Mechanical  shaft  seals  incorporate  two  rings  which  have  contact 
faces  at  right  angles  to  a  pump  shaft.  One  ring  is  fastened  through 
its  assembly  to  the  shaft  ana  revolves  with  it,  while  the  other  is 
stationary  and  is  held  against  the  pump  casing. 

*  Mechanical  shaft  seals  overcome  many  problems  encountered  with 
jam-type  packing.  These  problems  can  include  wearing  of  the 
pump  shaft,  increased  power  requirement  to  rotate  shaft,  and 
leakage  from  shaft  run-out  and  end  play. 

*  Mechanical  shaft  seals,  however,  can  and  do  have  their  own 
difficulties  and  it  is  the  purpose  of  this  article  to  present  their 
limitations  and  to  pinpoint  sources  of  trouble,  so  that  today's 
operating  problems  can  aid  tomorrow's  design  —  of  equipment 
and  of  systems. 


THK  KA.STERN  AUKA  »)ounded  by  Con- 
”  npcticiit  and  Virginia,  the  water  problems  which 
develop  in  urban  cooling  an<l  heatint;  systems  derive 
largely  from  two  factors: 

1.  The  generally  soft,  low  alkalinity  water  supplies, 
and 

2.  The  relatively  hijrh  deKree  of  air  pollution. 

In  open  spray  .systems,  such  as  coolinR  towers,  the 
combination  of  these  two  factors  results  in  the  devel¬ 
opment  of  stronRly  acid,  untreated  circulatinpr  waters. 
The.se  .severely  corrosive  conditions  (pH  ran?inR  from 
7  to  as  low  as  2.5)  frequently  re.sult  in  the  corrosion 


of  copper  from  condenser  tubes  and  other  copper-con¬ 
taining?  equipment,  and  the  .subsequent  platin)?  out  of 
the  dissolved  copper  on  ferrous  metal  pjirts,  such  as 
ciust  iron  pump  housings. 

Although  conditions  in  closed  chilled  water  systems 
or  hot  water  heating  .systems  are  rarely  as  severe  as 
those  in  open  systems,  corrosion  is  hardly  the  non¬ 
existent  or  negligible  consideration  w'hich  many  engi¬ 
neers  believe  it  to  be  in  closed  system.s.  This  is  due 
largely  to  the  fact  that  the  term  “closed”  is  relative. 
Such  systems  show  the  effects  of  water  losses  from 
various  sources,  and  the  extent  of  replacement  water 
needed  is  often  surprisingly  large.  With  the  introduc- 
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tion  of  additional  makeup  water  comes  additional  dis¬ 
solved  oxygen  making  the  w’ater  more  corrosive. 

Circulating  pumps  in  such  clo.sed  .systems  can  cor¬ 
rode  rather  rapidly.  The  steel  impeller  from  one  hot 
water  hesiting  pump  which  had  been  in  sen'ice  for 
only  nine  months  seized  because  of  an  accumulation  of 
corrosion  products,  and  was  found  to  have  been  com¬ 
pletely  perforated  in  .several  places.  A  yellow  brass 
impeller,  which  had  pumped  untreated  hot  water  from 
Philadelphia’s  Sichuylkill  Supply  for  only  one  year  and 
ten  months,  was  almo.st  completely  dezincifitKl.  and 
could  be  broken  into  small  pieces  by  hand. 

The  seN’erely  corrosive  action  of  such  waters  can 
be  controlled  quite  well  by  properly  administensl  chem¬ 
ical  treatment  and  good  maintenance  practices.  This 
.subject  has  been  discu.s.sed  extensively,  and  we  will 
only  mention  here  that  such  corrosion  control  includes 
bringing  the  pH  up  to  the  7-8.5  range  and  the  mainte¬ 
nance  of  a  pre-determined  concentration  of  a  cormsion 
inhibitor  in  the  circulating  water.  The  most  univer¬ 
sally  effective  corrosion  inhibitor  now  in  u.se  is  sodium 
chromate.  Under  field  conditions  this  program  can 
effect  a  reduction  of  b<‘tter  than  90*^^  in  the  corrosion 
rate. 

Over  much  of  the  countr>'  harder,  more  alkaline 
makeup  w’aters  prevail  .so  that  the  primary  water 
problem  in  cooling  .systems  is  scale  formation,  rather 
than  corrosion.  The  techniques  and  chemicals  us*^! 
for  controlling  .scale  are  not  particularly  eff»*ctive  in 
controlling  corrosion. 

Mechanical  Shaft  Seals 

Having  e.stablished  the  propriety  of  water  treat¬ 
ment  to  prevent  corrosion  damage  in  Imth  o|>en  spniy 
and  clo.sed  circulating  sy.stems.  the  author  would  now 
like  to  turn  to  mechanical  shaft  seal-equipf)ed  pumps 
used  on  cooling  and  heating  .sy.stems.  The.4e  pumps  gen¬ 
erally  utilize  ma.s.s-produced  seals  equipi>ed  with 
ceramic  and  graphite  (carbon)  contact  rings,  as  shown 
in  photo  at  heading  of  article  and  in  Fig.  1. 

It  is  very'  difficult  to  get  accurate  data  on  the  i>er- 


formance  of  mechanical  shaft  seals  in  such  .systems, 
as,  indeed,  it  is  for  any  other  component  of  the  sys¬ 
tems.  because  of  a  lack  of  uniformity  in  reporting 
experiences  and  a  hick  of  common  standards  for 
evaluating  iK*rformiince.  Procedures  u.sihI  for  the 
preiuiration  of  m*w’  .systems  before  regular  u.se  differ 
from  one  job  to  another.  oiH*rations  in  different  sys¬ 
tems  vary,  and  criteria  used  for  determining  whether 
IH*rformance  is  acceptable  also  differ.  Difficulties  which 
cause  the  personnel  to  reach  for  the  i>anic  button  in 
one  installation  are  considered  normal  maintenance 
problems  in  another.  NevertheU‘.s,s.  it  will  Iw  of  .some 
value  to  review  a  numlK*r  of  case  histories. 

Open  Spray  Systems 

The  performance  of  mechanical  shaft  .seals  on  air 
conditioning  sy.stems  (mostly  l>elow  .500  tons  c(M>ling 
caiMicity)  in  the  previously  defiiusl  area  hjis  vari«“d. 
but  more  often  than  not  it  hiis  lM*en  insir.  We  have 
heard  of  installations  which  have  had  five  or  more 
years  of  .satisfactory'  ex|»**rience  with  mts-hanical  shaft 
seals,  whereas  others  have  had  reiH*ate<l  failuri's  within 
a  iH*riod  of  months.  One  Philadelphia  building,  for 
example,  oiH*rat<*d  for  five  years  with  .satisfjictory'  i»er- 
formance  of  mechanically  .sealwl  pumfis  circulating  a 
chromate-treated  water.  After  .some  leakage  In'gan  to 
develop,  the  mechanical  .sisals  were  replaced.  The  re¬ 
placements  .suffered  two  successive  failures  within  a 
single  year. 

Successive  seal  failures  at  inter\’als  of  a  month  or 
less  are  not  uncommon  in  such  sy.sti^ms.  One  telephone 
company  division  in  the  N«w  York  metro|*olitan  area 
has  had  .so  many  maintenance  proldems  ri'sulting  from 
re|M>sited  failures  of  mix'hanical  swils  on  pumps  in 
opiTi  spray  systems,  that  they  have  stoppiil  using  such 
seals  on  this  .s<‘r\'ice.  Such  exi»eriences  are  apiuirently 
not  unique  since  we  have  received  a  letter  fn»m  one 
pump  nuinufacturer  which  stated: 

“It  has  be<*n  our  experience  that  the  use  of  me¬ 
chanical  .seals  on  air  conditioning  .sy.stems  is 
always  .som<*what  of  a  ri.sk. ’’ 


Fig.  I.  Sectional  view  shows  a 
typical,  mass-produced,  rotary 
type  mechanical  seal  mounted 
in  place  on  a  pump  shaft.  Mat¬ 
ing  ring  is  held  stationary  in 
pump  housing  and  sealing  ring, 
on  liquid  side  of  the  pump  hous¬ 
ing,  rotates  with  its  assembly  on 
the  pump  shaft. 
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and  unuther  pump  manufacturer  expressed  this 
opinion : 

“The  reason  we  hrinjr  up  the  physical  prof)erties  of 
the  liquid  is  that  the  mechanical  rotary  seals  are 
designed  for  oi»eration  with  clear  liquids  only, 
free  of  any  abrasive  or  foreiRn  matter.  Such  ma¬ 
terials  in  solution  will  immt*<liately  damaRe  the 
sealing  faces  on  the  mechanical  seals  with  result¬ 
ant  leakage.  For  installations  where  the  liquids 
contain  abrasives  or  foreijrn  nuiterials,  it  is 
strotiKl.v  sujrjrested  that  the  standard  stuffinjf  box 
ty|»**  Kland  Im*  us<*<I." 

To  our  knowle<ltfe.  at  least  two  pump  manufacturers 
who  previously  offernl  mechanically  sealed  pumps  for 
coolintr  water  and  relat«*d  senices,  now  either  offer 
{tackjed  pum|>s  only,  or  offer  a  choice  of  m«*chanically 
sealed  or  iMicked  i»umf«s.  Several  consultinjr  enjfin«*ers 
have  also  inform<*d  us  that  unhappy  ex|»eriences  w’ith 
ni«*<hanically  seal«*d  pum|>s  have  led  them  to  specify 
only  pumps  e<)uipt)ed  with  piickintr  trlands  for  coolinjr 
tower  ser\’ice. 

Closed  Circulating  Systems 

t)ur  exi)erience  with  the  use  of  m«‘chanically  sealed 
pum|»s  has  lM*«*n  erratic  in  both  hot  water  heatinjr  and 
combirutl  cooliiqr  and  heatin»r  systems,  too.  With  both 
treated  and  untn^jitisl  circuit injr  waters  we  have  had 
reiK»rts  of  trouble-free  sersice  on  the  one  hand  and  of 
fnsjuent  failur**s  on  the  other.  With  combined  coolinp 
and  heatimr  systems,  mwhanical  seal  troubles  fre- 
(luently  develop  when  shifting  from  cfxdintr  to  heatinsr. 
This  sutrtrests  that  there  is  a  tem|H*rature  eff<*<‘t  in¬ 
volved.  |s»ssibly  n*sultin>r  from  the  known  nnluction 
in  the  lubricatintr  projwrties  of  water  at  hijrher  tem- 
|s*rafures.  The  fn*<juently  obserA'»*<l  tendency  of  the 
jrrajihite  wearinjr  rinv  to  adhere  to  the  ceramic  rin>r 
may  result  from  this  eff»*ct. 

Causes  of  Seal  Failures 

Various  sources  have  ascribed  mechanical  seal  fail¬ 
ures  in  coolinj?  and  heatimr  systems  to  a  limited  num- 
lM*r  of  causes: 

1.  Mechanical  abrasion  result iiqr  from  loss  of  lubri¬ 
cation  as  the  result  of  t<K»  hijrh  ojH'ratitq.’^  temjM‘ra- 
tures; 

2.  .M«H’hanical  abrasion  resulting  from  solid  parti¬ 
cles  entering:  between  the  bearing  surfaces: 

2.  .M<*chanical  abrasion  result in>r  from  mis-alipn- 
ment ;  and 

1.  (’h«*mical  deterioration  of  the  bearing  surfaces 
resultinK  from  attack  by  treatment  chemicals. 

Failures  result imr  from  excessively  hijrh  temi>era- 
ture  are  really  failures  to  sjH*cify  the  proper  equip¬ 
ment,  rather  than  an  inherent  failure  of  the  seal  it.self. 
They  should  be  readily  identified  by  comparison  of  the 
oiM-ratinjr  conditions  with  the  seal  manufacturer’s 
sjiecifications  for  use  limits.  In  one  hot  water  heatinjr 
system  the  seals  which  failed  were  offered  for  service 
up  to  180  dejf  F,  but  the  system  operated  at  200-220 
dejr  much  of  the  time. 

An  occasional  hot  water  heating  system  can  develop 
sub-atmospheric  pressures  at  the  pump  suction.  Me¬ 
chanical  seals  will  lose  their  lubrication  and  fail  under 
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such  conditions  unlc.ss  special  arrangements  have  been 
made  to  provide  lubrication  by  introducintr  w;iter  from 
a  suitable  .source. 

One  pump  manufacturer  and  a  .seal  manufacturer 
have  told  us  that  mo.st  standard  ma.ss-produced  mechan¬ 
ical  .seals  are  not  .suitable  for  lonjr  ser\'ice  at  tempera¬ 
tures  above  180  dejr.  They  estimated  an  averajre  life 
of  one  year  for  such  seals  under  these  conditions,  but 
.stated  that  they  have  .seen  failures  in  as  little  as  two 
months. 

In  our  experience,  all  other  mechanical  .seal  failures 
that  we  have  ob.sen-ed  resulted  from  mechanical  abra¬ 
sion.  cau.sed  either  by  mis-alijrnment  of  the  seals  or  by 
foreijrn  particles  jrettinpr  between  the  bearintr  surfaces. 

In  urban  areas,  open  spray  sy.stems  scrub  a  trood 
deal  of  dirt  particles  from  the  air.  These  include 
ortranic  matter,  fly  ash,  .sand  particles,  or  materials 
IMfuliar  to  loc-al  indu.stry,  such  as  hair  fibers  in  the 
fur  district  of  New  York  City.  Many  of  these  solid  par¬ 
ticles  are  quite  abrasive  and  do  a  considerable  amount 
of  damatre  to  pump  .shafts  and  shaft  seals.  This  is  a 
purely  mechanical  action  which  is  not  controllable  by 
the  presence  or  ab.sence  of  water  treatment  chemicals. 

In  clo.sed  systems,  similar  abrasion  can  develop  as 
a  result  of  con.struction  debris  circulating  with  the 
water  if  the  system  has  not  been  properly  cleaned 
before  beinp  plactsl  in  service.  It  can  also  develop  as  a 
result  of  fine  particles  of  mill  .scale  which  break  away 
from  the  black  iron  pipinjr. 

Each  time  we  have  had  an  opportunity  to  examine 
a  .seal  after  failure,  micro.scopic  examination  has  shown 
that  the  jrraphite  sealinp  rinp  was  badly  .scored.  In 
most  cases,  as  illustrated  by  Fijr.  2.  it  was  completely 
unm'ces.siiry  to  use  .i  micro.scoiH*  to  obsen'e  this. 

Typical  illustrations  of  .seal  failures  by  abrasion 
include  one  which  develojied  leaks  after  seven  months 
of  .service  on  a  coolinjr  tower  sy.stem  in  .southern  New 
Jersey.  SusiH*nded  matter  was  present  in  the  water. 
In  a  hot  water  heatinp  system  inspection  of  a  seal 
which  failt'd  by  scorinjr  .showed  the  presence  of  nu¬ 
merous  tiny  particles  of  mill  .scale  in  the  water  and  on 
the  seal.  In  a  combined  coolinpr  and  heatinjr  system  in 
Atlantic  City.  New'  jersey,  the  abrasion  was  so  severe 
that  the  raised  weaHnjr  surface  on  the  jrraphite  rin? 
was  not  only  worn  down  to  the  shoulder,  but  the  abra¬ 
sion  continued  wearing  the  prraphite  down  to  the  point 
where  contact  was  made  with  the  brass  holder.  This  is 
shown  in  Fijr.  2. 

Some  of  these  hot  water  heatinfr  sy.stems  contain 
st miners  for  removal  of  solid  particles.  In  many  cases, 
the  pju'ticles  which  can  work  their  way  between  the 
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Rg*  2.  Shown  at  loft  are  typical  graphite  and  ceramic  rings  which  have  failed.  Note 
scoring  of  contact  surfaces  on  two  used  graphite  rings,  at  left  front,  and  dark  coating 
of  graphite  on  used  ceramic  ring,  at  left  rear.  Unused  rings  are  shown  at  the  right. 


bearin{r  surfaces  of  mechanical  seals  are  too  small  to  be 
retained  by  the  .strainers.  One  operatinir  entrineer 
eliminated  his  mechanical  shaft  .seal  failures  by  wrap- 
pinjf  the  bronze  .strainer  with  a  .series  of  permanent 
magnets.  These  retained  mill  .scale  particles  on  the 
inside  of  the  strainer  regardless  of  their  particle  size. 
Periodic  cleaning  of  the  strainer  enabled  him  to  reduce 
seal  failures  to  negligible  proportions  within  a  rela¬ 
tively  short  time. 

Mis-alignment  may  be  a  primary  or  a  contributoiy 
cau.se  of  seal  failure.  We  have  .seen  one  failure  from 
angular  mis-alignment  in  which  the  contact  surface  of 
the  graphite  ring  was  worn  down  to  the  shoulder  at  one 
point,  but  was  still  ^'j-inch  high  at  the  diametrically 
opposite  point,  as  shown  in  Fig.  4. 

The  chilled  water  circulating  pump  for  a  large  Phila¬ 
delphia  office  building  suffered  mechanical  .seal  failures 
ever>’  few  weeks  during  the  first  year  of  operation.  The 
water  was  not  treated  and  the  .system  had  not  been 
cleaned  after  construction.  At  the  end  of  the  first  year, 
inspection  showed  that  the  .shaft  had  corroded,  and 
it  was  felt  that  uneven  distribution  of  corrosion  prod¬ 


ucts  had  led  to  mi.s-alignment  of  the  shaft  seal.  The 
shaft  was  undercut  and  equipjH'd  with  a  stainless  steel 
sleeve  which  effectively  halttnl  further  corrosion  at 
this  location.  The  new  mt'chanical  .seal  installed  with 
the  stainless  steel  sleeve  then  oixTated  for  two  years 
with  no  further  leakage.  This  took  place  in  spite  of 
the  fact  that  opening  of  the  chiller  at  the  end  of  the 
second  year  showed  the  presence  of  substantial  amounts 
of  mill  .scale,  gravel,  weld  splatter,  and  other  construc¬ 
tion  debris,  .some  of  which  had  been  circulating 
through  the  system  since  it  started  operation. 

Although  mis-alignment  was  the  api>arent  cause  of 
.seal  failures  in  this  ca.se,  o|H‘ration  with  foreign 
suspended  matter  in  the  circulating  water,  particularly 
in  a  new  system,  normally  results  in  .short  life  for 
mechanical  seals.  This  is  recognized  by  seal  manufac¬ 
turers.  For  example,  in  a  bulletin  dated  October,  1959, 
one  manufacturer  of  mechanical  shaft  .st*als  frequently 
u.sed  for  cooling  and  heating  .systems  states: 

“In  a  new  plant  or  building  system,  it  should 
become  a  recognized  duty  of  the  consulting  en¬ 
gineer  to  specify  .seals  specifically  designed  for 


Fig.  3.  Severe  abrasion  of  ring 
at  right  in  photo  wore  away  the 
graphite  contact  surface  below 
level  of  shoulder.  A  new 
graphite  ring  assembly  it  shown 
at  left  (or  comparison. 
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Rg*  4.  Worn  and  scored  graphite  ring  on  left  shows  effect  of  angular  misalignment. 
Note  residue  of  raised  contact  surface  remaining  on  left  side  although  ring  is  worn 
flush  with  shoulder  on  right  side.  A  new  graphite  ring  is  shown  at  right. 


rnch  service  condition,  and  to  further  siHxrify  two 
(2)  additional  seta  of  w'earinK  parts  to  be  fur¬ 
nished  with  all  mechanically  sealed  equipment.  Be¬ 
cause  of  piiH*  scale,  welding  scrap,  dirt,  etc.,  which 
an*  inherent  to  a  new  pipinir  system,  provisions 
should  actually  be  Hjjecified  to  accommodate  these 
conditions.” 

With  rejrard  to  hijrh  temi>erature  condition.s,  this 
sijme  bulletin  states: 

“Since  the  mechanical  .s«*al  is  beinjr  succe.ssfully 
usi'd  on  many  i)ower  plant  Iwiler  f»*ed  pumps,  there 
is  no  question  alxiut  its  ability  to  handle  hifrh 
temiH*rature,  hijrh  pre.ssure  water.  However,  the 
m<*chanical  seals  are  succe.s.Hful  on  these  applica¬ 
tions  because  proiM*r  provision  is  made  for  cool- 
injr  the  water  in  the  seal  chamber  and.  most  im¬ 
portant,  the  water  is  practically  free  of  impurities. 

“If  the  same  conditions  could  be  obtained  in  the 
commercial  hot  water  systems,  there  would  be 
very  little  trouble  with  mechanical  .seals  on  the.se 
ap|>lications. 

“If  the  al)ove  mentiomxl  conditions  cannot  for 
.some  reason  be  met,  the  pumps  should  be  equipped 
with  pitckinK  and  provisions  be  made  to  take  care 
of  .some  leakaRe  which  is  necessary  for  satisfac¬ 
tory  operation  of  packinR.  It  must  be  remembered, 
however,  that  the  .siime  conditions  of  hijfh  tem¬ 
perature  without  coolinR  and  abrasive  particles 
in  the  system  will  require  constant  attention  to 
imckinR  and.  fnH|uently.  the  replacement  of  shaft 
sleeves.” 

Unfortunately,  .statements  such  as  the  alxjve  an*  not 
as  widely  circulated  to  consultinR  eriRineers  and  con¬ 
tractors  ix*rhaps  »*\-en  to  pump  manufacturers — as 
they  .should  be. 

Whether  the  problem  is  failure  of  a  mechanical  .shaft 
.seal,  failure  of  other  parts  in  contact  with  treated 
water,  or  op(*ratinR  difficulties,  the  water  chemist  is 
well  acquainted  with  the  statement:  “It  is  the  fault 
of  the  water  treatment  chemical”.  It  is  not,  therefore, 
surprisinR  that  this  same  cry  has  been  raised  fre¬ 
quently  when  mechanical  shaft  seals  have  developed 
leaks. 


In  our  own  laboratories  we  have  carried  out  numer¬ 
ous  .static  and  dynamic  tests  of  the  effects  on  mechani¬ 
cal  seal  components  (srraphite  rinRs,  ceramic  rings, 
rubber,  and  bra.ss  parts)  of  water  containinR  the  more 
common  water  treatment  chemicals  at  both  normal  and 
excessively  hiRh  concentrations,  and  at  normal  and 
hiRh  pH  vaiue.s.  None  of  the.se  tests  has  Riven  evi¬ 
dence  of  inter-action  between  chemical  seal  parts  and 
treatment  chemicals.  Several  manufacturers  of  pumps 
and  of  seals  have  al.so  indicated  that  treated  water 
has  no  effect  upon  their  products.  One  manufacturer 
of  pumps  which  include  mechanical  seals  has  written 
to  us: 

“We  have  found  that  the  usual  treatment  has  little 
or  no  effect  on  the  life  expectancy  of  the  pump  seal.” 

This  .same  manufacturer  indicated  that  water  used 
for  testinR  his  pumps  was  treated  with  the  same 
chromates  u.sed  in  corrosion  control  treatment  of  air 
conditioninR  coolinR  waters. 

Our  Philadelphia  Laboratory  recently  carried  out  a 
series  of  short  term  dynamic  tests  usinR  rotatinR. 
loaded  mechanical  seals  immer.sed  in  waters  of  varied 
composition.  When  the  ceramic  and  Rraphite  rinRs  of 
test  seals  w’ere  carefully  aliRned,  there  was  no  evidence 
of  damaRe  with  seals  operatinR  in  tap  w’ater  or  In 
treated  waters  containinR  even  2500  parts  per  million 
(ppm)  or  more  of  sodium  chromate,  and  with  pH 
values  up  to  10  and  above.  However,  if  the  tw’o  contact 
rinRs  W’ere  permitted  to  be  out  of  alignment  by  1/16 
inch  or  even  les.s,  the  water  in  the  test  vessel  rapidly 
clouded  with  bits  of  graphite  and  the  graphite  ring 
was  .scons!  ;»fter  a  short  t(*st  run  even  in  plain  tap 
water. 

Recently,  dynamic  te.st,s  of  longer  duration  by  one 
of  the  mechanical  .seal  manufacturers  suggested  that 
the  jxirticular  graphite  and  ceramic  .seals  produced  by 
this  company  may  have  a  tendency  to  deteriorate 
rapidly  when  in  contact  with  higher  chromate  con¬ 
centrations  under  operating  conditions,  although  they 
found  no  apparent  effect  under  static  conditions.  On 
the  basis  of  their  preliminary  testa,  recommendations 
have  been  made  that  chromate  concentrations  be 
limited  to  250  ppm  or  below  in  systems  in  which  pumps 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JULT,  ino 


65 


are  tKiuipjH'd  with  these  nu*ehanieal  seals. 

Our  experiences  with  systems  equipiH*d  with  seals 
of  this  manufjicture  are  not  consi.stent  with  the  find- 
injrs  of  these  preJiminary  testa. 

For  example,  in  one  Iar}?e  hospital,  rejjeated  leaks 
developed  in  mechanical  seals  of  three  closed  circulat¬ 
ing  cooling  and  heating  systems  shortly  after  chromate 
treatment  was  started.  Becau.se  of  incorrect  system 
volume  estimates,  the  chromate  concentrations  in  the.se 
.systems  were  on  the  order  of  several  thou.sand  ppm. 
To  avoid  further  difficulty  when  the  .seals  were  re¬ 
placed,  each  sy.stem  was  to  be  drained  and  re-fille<l 
with  untreated  water.  No  further  leaks  developed  on 
resuming  operation,  but  investigation  .showed  that  only 
two  of  the  sy.stems  had  l)een  drained.  The  third  .system, 
no  longer  leaking  with  a  new  seal,  still  contained  1190 
ppm  of  sodium  chromate  and  had  a  pH  of  11. 

In  another  targe  metropolitan  hospital  thret*  pumps 
equipped  with  the.se  seals  were  in.stalled.  When  leaks 
de\'eloped  on  the  two  chromate-treated  systems,  the 
treatment  chemical  was  immediately  blamed  as  the 
cau.se  of  the  leaks.  Investigation  disclosed  that  seals 
on  the  third  pump,  being  u.sed  for  the  untreated  water 
supply,  were  al.so  leaking  just  as  badly.  When  a  new 
building  was  installed  at  this  same  hospital,  a  cooling 
tower  and  chilled  water  system  were  treated  by  the 
building  staff  using  a  proprietar>'  non-chromate  chemi¬ 
cal  which,  according  to  the  mechanical  contractor, 
would  not  affect  the  mM’hanical  seals.  Within  a  matter 
of  weeks,  the  seals  on  both  of  these  pum{>s  wen*  leak¬ 
ing  badly. 

On  the  other  hand,  we  know  of  one  in.stallation  in 
Hempstead,  N.  Y.,  at  which  re|)eated  mechanical  .seal 
leaks  stopped  suddenly  when  chromate  treatment  of 
the  cooling  tower  water  was  .started.  We  l)elieve  that 
this  situation  re.sulted  from  the  simultaneous  cleaning 
of  the  system  and  more  careful  alignment  of  the  new 
seal  in.stalled  when  chromate  treatment  was  .starttd, 
but  the  contractor  insi.sts  that  the  chromate  treatment 
stopped  leakage  of  the  shaft  seals. 

Howe\'er,  even  should  further  tests  confirm  that 
there  is  an  effect  of  chromate-treated  water  upon  the 
carbon  rings  of  these  or  other  mechanical  .seals,  then* 
appears  to  us  to  be  both  practical  objections  to  and  a 
fundamental  fallacy  in  attempting  to  overcome  this 
difficulty  by  limiting  the  chromate  concentration  which 
may  be  used  in  the  circulating  water. 

From  the  practical  view’point.  the  close  control  of 
water  treatment  neces.sarj*  to  in.sure  both  a  maximum 
of  250  ppm  of  chromate  and  the  minimum  of  al)out 
200  ppm  required  to  proj)erly  protetl  the  efjuipment 
in  an  open  spray  sy.stem  is  almost  imjtossible  to  attain 
under  normal  ojierating  conditions,  particularly  in  non- 
industrial  establishments.  Further,  not  only  does  a 
2o()  p[>m  chromate  maximum  rwluce  the  factor  of 
.safety  for  protection  of  the  equipment  almost  to  the 
vani.shing  j)oint  for  cooling  water  sy.st»*m.s.  but  it  is 
w’ell  below  the  recommended  average  of  1000  ppm 
neces.sary  to  control  corrosion  in  hot  systems. 

Fundamentally,  however,  there  is  a  greater  objection 
to  limiting  the  concentration  of  water  treatment  chemi¬ 
cal  in  order  to  protect  the  mechanical  .seals.  The  opera¬ 
tor  of  a  water  .system  is  being  asked  to  jeopardize  an 


investment  of  many  thou.saiuls  of  dollars  worth  of 
piping  and  tHtuipment  Inrau.se  the  use  of  a  mechanical 
.seal  on  the  circulating  pump  limits  the  concentration 
of  corrosion  inhibitor  which  he  can  place  in  the  cir¬ 
culating  water.  The  obviously  more  prudent  handling  of 
the  situation  from  his  viewiwint  is  to  replace  the  rela¬ 
tively  inexpensive  shaft  seals  with  other  .seals  or  with 
{Nicking  glands  which  will  p«*rform  sjitisfactorily  under 
his  operating  conditions.  To  limit  the  concentration  of 
nece.s.sar>'  water  treatment  chemicals  in  a  cooling  or 
heating  system  in  order  to  protect  the  carbon  ring  on 
a  pump  .shaft  seal  is  like  attempting  to  wag  a  large 
dog  by  his  tail. 

Handling  the  Mechanical  Seal  Problem 

It  apjN‘ars  to  us  that  the  difficulties  exiH*rience<l 
with  ma.s.s-produc«*<l  mechanical  .seals  on  pumi>s  u.se<l 
in  many  cooling  and  heating  systems  derive  from  «x’o- 
nomic  questions.  Mechanical  shaft  seals  can  Im*  made 
for  .satisfactory  jHTformance  under  almost  any  typ«* 
of  .service  conditions — high  temp«*ratures,  corrosive 
environment,  abrasive  .solids.  However,  such  .s|»ecialized 
seals  art*  more  ex{K*nsive  than  the  tyja*  discus.st*d  in 
this  psqier.  This  suggests  that  the  ultimate  solution 
to  the  mechanical  seal  problems  de.scril)ed  will  be  re- 
.st*arch  by  .s«*al  manufactun*rs  leading  to  the  de%’elo|>- 
ment  of  relatively  inexfiensive.  mass-juxKluced  me¬ 
chanical  seals  made  of  materials  which  are  renistant 
to  abrasion,  and  which  will  j***rform  effwtively  despite 
the  presence  of  any  chemical  likely  to  Im*  used  for  water 
treatment  and  in  concentration  ranges  likely  to  1m>  en- 
counterwl  under  pnictical,  not  ideal,  o{H*rating  condi¬ 
tions. 

Until  such  im{»ro\a*fl  .s«*als  are  :ivnilable,  the  working 
.solution  to  the  mechanical  .seal  prol)lem  would  seem 
to  be  more  preci.se  specifications  for  the  ota*niting  con¬ 
ditions  under  which  pn‘s**nt  seals  will  {jerfform  .satis¬ 
factorily,  n*alistic  n*cognition  of  their  limitation.s,  and 
tM*tter  «*ducation  of  the  various  u.ser.s — consulting  en¬ 
gineers,  contractors,  pump  manufacturers,  and  ojtera- 
tor.s — with  regard  to  these  limitations  and  to  the  im- 
I>ortance  of  pro[M*r  application,  op4*ration  and  mainte¬ 
nance. 

Various  mechanical  improvements  can  be  made  to 
assi.st  good  op«*ration  in  existing  .sy.stems  with  shaft 
seals.  The  magnet -wraiqs'd  strainer  de.scrilM*<l  earlier 
is  one  .such.  On  .some  punifw  the  mechanical  s«*al  is 
lubricat«*d  by  a  line  drawing  water  from  the  di.scharg»* 
side  of  the  casing.  With  waters  carrying  or  likely  to 
carry  abrasive  .solids.  us«  of  a  .strainer  on  this  line  has 
lM*en  suggestisl  to  minimize  .seal  damage.  For  systems 
which  n*quire  makeu|>  water,  a  small  j>r«»i>ortion  of 
clean,  untn*at<*<l  makeui>  water  can  Im*  introiluced  at 
the  cavity  containing  the  m<*<  hanical  seal  at  a  pressure 
high  eiumgh  so  that  the  lubricating  water  flows  inward 
toward  the  |>ump. 

By  working  together  »>n  the  int<*lligent  .selection  of 
the  shaft  .sealing  m»*chanism  for  each  siM*cific  job  and 
on  the  correct  oiM*ration  and  maintenance  of  the  .sys¬ 
tem,  .seal  and  pump  manufacturers,  consulting  engi- 
ne<*rs,  contractors  and  water  treatment  .si)eciali.st.s  can 
avoid  pnnlictable  or  preventable  mechanical  .seal  fail¬ 
ures  and,  more  important,  k<*ep  their  customers  and 
clients  happier. 
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Can  you  safely  select 

Electronic  Temperature  Controls 
For  Surgical  Suites? 

Yes,  states  the  author,  a  medical  doctor  specializing  in  anesthesiology, 
and  an  outstanding  authority  on  the  prevention  of  explosion  and  fire 
in  the  operating  room.  He  is  past  president  of  Pennsylvania  Society  of 
Anesthesiologists  and  twice  has  received  its  distinguished  service 
award.  He  has  been  chairman  for  eight  years  of  the  Committees  on 
Standardization  of  Anesthesia  Equipment  and  on  Hospital  Hazards 
for  the  American  Society  of  Anesthesiologists,  and  in  1956  received 
the  International  Anesthesia  Research  Society  Award.  He  is  professor 
of  surgery  and  chairman  of  the  section  on  anesthesiology  of  the 
University  of  Pittsburgh  School  of  Medicine;  also  Director,  Depart¬ 
ment  of  Anesthesia,  St.  Francis  General  and  Medical  Center  Hos¬ 
pitals,  Pittsburgh,  Pa.  This  is  his  background;  following  are  his  reasons 
for  his  afRrmative  position. 

GEORGE  J.  THOMAS.  M.D. 

School  of  Medicine,  University  of  Pittsburgh 
Pittsburgh,  Pa. 


4  I  r().M  \  ri(^  t«*nijn*ratiirn  ccmlrol  syjjU’ins  ran  rr|>rc- 
twrnlv  |MTr«*nl  or  more  of  thr  rost  of  thr  nir- 
rhiiniral  »‘y!‘trm  to  Hhirh  ihry  arr  appli«*<i.  In  the  past 
it  has  Imvii  the  (Mtsition  of  some  engineers  that  thi’M*  sys¬ 
tem"*  should  Ih"  of  the  pneiimatie  t\|M"  lM*<  aus«"  of  the  ex¬ 
plosion  hazards  a**s<M-iate4{  with  o|N‘rating  rooms. 

I  he  validitv  of  this  position  c  an  Ih*  determined  hy  an 
analysis  of  the  exphtsion  hazards  inlu'rent  in  an  o|H*rat- 
in^'  riMiin  and  the  relationship  of  the  hazards  to  the  func¬ 
tioning  and  inalfunctionin;'  of  an  electronic  tem|M*rature 
and  humidit)  control  ssstem. 

I  he  three  i-sst-ntiai  factors  re<|uired  for  the  develop¬ 
ment  of  an  explosion  are  as  follows: 

1.  (!<imhuxtihlf  pasex  nr  vaiKtrs.  in  ordinary  ane!*tlM*sia 
practi»-e,  the  frases  or  vapors  are  ethvlene.  cyclopropane, 
diethyl  ether,  and  divinyl  ether,  or  a  comhination  of 
thes«".  Vie  must  not  ex«lude  the  nitrous  oxi<le-oxvpen- 
ether  s<spiem  e.  iMH-aus**  this  mixture  is  also  llammahle. 

2.  Oxypen  xiiffply.  Oxyfien  is  cssr-ntial  to  all  ordinary 
comhustion.  In  anesthesia,  oxygen  is  supplied  pure, 
diluted  in  air.  or  in  chemical  comhination  with  nitrogen 
in  nitrous  oxide. 

.1.  Ipnition  xourcr.  Flammahle  mixtur<*s  rtsjuire  an 
ignition  source  for  an  explosion  to  <M-eur.  Ignition  sources 
may  Ih*  small  llam<‘s.  incandescent  surfacr"#.  hnal  com¬ 
hustion  initiat***!  hy  catalysts,  and  eh"ctric  sparks. 

factors  one  and  two  are  «*ss«*ntial  to  practical  anes- 
th**sia.  However,  the  thir«l  factor,  the  ignition  source,  is 
not  essential  and  should  he  controlled  or  <‘liminatt*<{  if 
fires  and  exph»sions  are  to  Ih*  contndleil.  Se«*  Table  1. 

If  eh*<t  ronic  systems  can  he  utilized,  they  offer  poten¬ 
tial  savings  hy  stimulating  eom|H‘titive  hiilding  in  a  field 


that  d<Hs*  not  s<*em  to  l)e  overly  com|>etitive.  For  older 
huildings.  thr  elrntronie  systems  which  draw  power  from 
existing  elrn-lrical  lines  sr*em  to  have  an  advantage  over 
the  pneumatic  systems  which  are  forced  to  install  an  air 
compn*ssor  plus  air  piping  to  remote  equipment. 

The  use  of  remote  control  centers  for  temjierature  and 
humidity  adjustment  has  many  ailvantages;  as  shown  in 
Fig.  1.  electronic  controls  are  readily  adaptable  to  this 
tyjH*  of  system.  The  control  center  is  hn-aterl  in  the  air 
conditioning  equipment  room,  away  from  the  surgical 
suite,  ami  serves  as  a  nerve  center  for  the  entire  control 
system. 

The  priH-ision  of  the  electronic  sensing,  plus  the  advan¬ 
tage  of  |H»sitive  |H>sitioning  of  the  controller  through  feed¬ 
back  circuits,  insun’s  quality  in  the  control  |H?rformance. 
These  |M>tential  ailvantages  warranterl  an  investigation 
of  the  relative  safety  of  eler-tronic  control  systems. 

Electronic  temfH’rature  and  humidity  sensing  devices 
are  spools  of  w  ire.  The  tem|)erature  sensing  dev  ice  under¬ 
goes  a  change  in  resistance  in  direct  proportion  to  a 
change  in  tem|H*rature.  The  humidity  sensing  device  is 
immersed  in  a  moisture  sensitive,  non-organic  substance 
so  that  its  resistance  is  an  inverse  function  of  humiditv 
change. 

Most  electronic  control  circuits  employ  the  Wheatstone 
bridge  principle.  The  sensing  device  is  one  leg  of  the 
bridge  circuit.  As  the  resistance  in  this  leg  changes,  a 
current  How  is  initiated.  The  resulting  voltage  change 
is  reflec  ted  hy  the  hriilge.  This  voltage  is  amplifieii  and 
o|H*rates  a  pha.se  sensitive  relay  that  starts  corrective 
action  at  the  controller.  .\  potentiometer  circuit  in  the 
controller  h*e<ls  a  vary  ing  voltage  hack  to  the  opposite  leg 
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Rg.  I.  Modular  alactronic  bridges  and 
amplifiers  are  assembled  in  pre-wired 
control  centers  for  simplified  installation. 
Remote  location  of  such  control  centers 
insures  that  only  low-voltage  electronic 
sensing  elements  will  be  located  within 
the  surgical  suite. 


of  the  bridge  circuit,  as  determined  by  the  position  of  the 
controller,  to  restore  bridge  balance.  At  the  balance, 
or  null  point,  the  system  is  at  rest. 

An  analysis  of  electronic  control  equipment  supplied  for 
testing  by  one  manufacturer*  resealed  the  following 
operating  characteristics: 


*  Barb«r'Colm«n  Co.,  Rockford,  III. 


The  tem|>erature  sm.sing  device  has  a  normal  o|>erat- 
ing  voltage  of  6..3  volts  and  a  current  flow'  of  6..1  milli- 
amperes.  The  transformer  siipplving  voltage  to  the 
bridge  circuit  has  a  11.5  volt  primary  and  a  12.6  volt 
secondary.  (Ker-current  devices  are  adde^l  to  the  second¬ 
ary  circuit.  if  220  volts  are  inadvertently  wired  to  the 
transformer,  it  will  burn  out,  rendering  the  system  in¬ 
operative. 


TABLE  I— LIMITS  OF  FLAMMABILITY  OF  ANESTHETICS' 


Anottbotic 

A9ontt 

Donsity 
( Dontity  of 
air  taken 
as  1 ) 

Limits  of  Rammability,  Percenta9e  by  Volume 

In 

Air 

In  OTy9en 

In  Nitrous  Oiide 

Lower 

upper 

Lower 

Upper 

Lower  1 

Upper 

Etbylono  . 

. .  0.97 

3.05 

28.6 

2.90 

79.9 

1.90 

40.2 

Propylon#  . . . . 

..  1.45 

2.00* 

II. 1 

2.10 

52.8 

1.45 

28.8 

Cyclopropono 

. .  1.45 

2.40 

10.3 

2.48 

60.0 

1.60 

30.3 

Etbyl  Chlorido 

. .  2.23 

4.00 

14.8 

4.05 

67.2 

2.10 

32.8 

Efbor-divinyl 

. .  2.42 

1.70* 

27.0* 

1.85 

85.5 

1.40 

24.8 

Ethor-diothyl  . 

..  2.56 

1.85* 

36.5* 

2.10 

82.0 

1.50 

24.2 

Nitrous  Olid# 

1.52 

Not  Rammable 

Not  Rammable 

Not  Rammable 

Chloroform  .  . 

. .  4.12 

Not  Rammable 

Not  Rammable 

Not  Rammable 

'Jono(.  G.  W.;  Konnody,  R.  E.;  Tltomot,  G.  J.;  Tocknicol  P«p«r  653.  Buraau  of  Minot,  1943. 
*  Tottt  mod#  in  8  litor,  cylindricol,  clotod  tfool  bomb. 
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To  amplifier  grid 


1000  max. 


12  6  volts  a  c 
o - 


I  Motor  driven 
i  intermittent 
Yt  contact 


o 


Arc  current 

TEST  EQUIVALENT  DIAGRAM 


To  simulate  the  most  hazardous  conditions  of  mal¬ 
functioning,  the  rcM>m  element  was  completely  shorted  at 
the  room  Im'ation;  then  the  short  was  opened  in  an 
uttrm|)t  to  prmluce  arcing.  This  procedure  first  caused 
the  current  in  the  short  circuit  to  go  to  12  milliamperes, 
and  then  as  the  short  was  broken  the  voltage  across  the 
|M>tential  arc  increased  to  12  volts.  I'he  maximum  arc 
|>ow'rr  was  .I  V4  watts.  It  is  a  very  remote  |M>ssibility  that 
such  a  sequence  as  the  element  being  completely  shorted 
out  and  then  the  circuit  o|iening  at  the  element  would 
happen.  Kut  it  is  the  only  way  that  maximum  power  in 
the  bridge  circuit  could  be  applied  to  an  arc  at  the  ele¬ 
ment.  See  Fig.  2. 

Normal  operation  allows  6  milliam|)eres  to  flow  in  the 
element.  If  the  element  breaks,  causing  an  open  circuit, 
the  maximum  {Miwer  in  an  arc  would  be  .U72  watts.  This 
is  probably  the  only  real  ty|>e  of  failure  that  would  hap- 
|ien  on  an  installation.  In  the  case  of  the  adjustable 
rtHim  element,  there  is  a  fiossibility  of  arcing  at  the  slide 
wire.  Here,  t(w>,  the  maximum  arc  could  only  be  caused 
by  completely  breaking  the  connection  of  the  slider  and 
the  wire,  causing  an  arc  of  .072  watts. 

The  possibility  of  an  arc,  caused  by  normal  o|)eration  of 
sliding  the  adjuster  along  the  wire,  can  be  eliminated  by 
adding  a  jumpier  to  the  standard  adjustable  element  I>e- 
tween  the  arm  of  the  slider  and  the  end  of  the  64  ohm 
resistor  on  the  wire-wound  core.  The  element  would 
then  be  the  KKK)  »»hm  element  with  the  64  ohm  core  in 
series  conne<'ted  between  the  terminals.  The  arm  of  the 
slider  would  be  connected  to  one  terminal  and  merely 
short  «>ut  part  of  the  64  ohms.  This  would  eliminate  the 
possibility  of  an  arc  between  the  slider  and  the  wire,  and 
then  the  adjustable  element  would  have  only  the  }H>ssible 
hazard  of  the  element  wire  breaking,  the  same  as  the 
fixed  element. 

The  humidity  element  carries  less  current  than  the  tern- 
|)erature  element.  The  maximum  current  possible  in  the 
humidity  element  would  be  caused  by  an  element  Iteing 
completely  shorted  and  then  breaking  the  coniun-tion. 
This  could  give  a  maximum  current  of  1  millianqierc 
acrt>ss  a  6  volt  potential,  or  a  maximum  of  .006  watts. 
This  maximum  is  possible  only  if  the  contnd  point 
jiotentiometer  is  at  the  extreme  CW  end.  Normally,  the 
current  through  the  humidity  element  is  not  more  than 


Pig.  2.  Connaction  diagram 
used  in  testing  electronic  sens¬ 
ing  element  when  used  in  an 
operating  room  under  a  hypo¬ 
thetical  hazardous  condition. 


.(V4  milliamfieres  even  at  the  high  humidity  end.  So  the 
arc  caused  by  the  breaking  of  a  humidity  element  is 
practically  negligible. 

To  thoroughly  check  the  temperature  sensing  devices, 
the  control  center  was  by-passed  and  voltage  was  fed 
fr«jm  a  rheostat  directly  to  the  sensing  element.  Periodi¬ 
cally,  ether,  oxygen  and  ether-oxygen  mixtures,  in  ex¬ 
plosive  concentrations,  were  directed  against  the  sensing 
clement. 

It  was  observed  that  the  temperature  of  the  sensing 
element  rose  approximately  70  deg  F  per  50  volt  incre¬ 
ment  of  increase  up  to  200  volts.  At  200  volts  and  a  350 
deg  temperature,  a  slight  odor  was  detected.  At  210  volts 
and  a  355  deg  temperature,  a  faint  smoking  was  observed. 
At  230  volts  and  at  a  375  deg  temperature,  no  glow 
was  visible.  At  240  volts  and  at  a  375  deg  temperature, 
an  ether-oxygen  mixture  produced  a  slight  explosion  and 
slight  showering  of  sparks. 

Since  the  humidity  sensing  element  has  a  resistance  of 
.36.000  ohms  and  employs  the  same  bridge  circuit  as  the 
tested  temjjerature  sensing  element,  all  conclusions  perti¬ 
nent  to  the  safety  of  the  temperature  element  are  con¬ 
servative  and  valid  for  the  humidity  element  as  well. 

Conclusions 

.^s  a  result  of  the  study  made  of  the  explosion  hazards 
of  electronic  temperature  and  humidity  control  systems,  a 
few  of  the  conclusions  agreed  upon  are  submitted: 

1.  The  electronic  sensing  devices  are  intrinsically  safe  at 
normal  operating  am{)erage  and  voltage  for  use  in 
hazardous  locations  in  hospitals. 

2.  Electronic  sensing  devices  must  be  designed  and  con¬ 
structed  of  such  materials  that  failure  will  not  occur  at 
|)otentials  less  than  220  volts  a-c;  temperature  at  maxi¬ 
mum  applied  voltage  cannot  exceed  365  deg  F. 

3.  Finally,  the  control  panel  and  the  power  source  for 
the  ventilating  system  should  be  connected  to  the 
emergency  power  supply  for  continued  functioning  in 
the  event  of  regular  power  failure. 

Acknowledgments 

The  author  is  grateful  to  John  P.  Watson  and  his 
associates  from  the  Veterans  Administration  for  their 
collaboration  in  this  research  project. 


AIR  CONPITIONING,  HiATING  AND  VENTILATING,  JULY.  ITAO 


69 


An  economic  evaluation  of 


Heat  Rejection  Methods 

MAURICE  J.  WILSON 
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Carrier  Corp.,  Syracuse,  N.  Y. 

A  large  amount  of  factual  information  is  presented  on  the  engineering  economics 
for  various  methods  for  rejecting  the  heat  removed  from  air  conditioning 
systems.  Studies  are  tabulated  for  cooling  seasons  of  various  operating  hours. 


Heat  removed  from  the  conditioned  .space  by  the 
air  conditioninjr  system  is  di.ssipated  or  rejected 
by  several  different  methods.  It  is  often  rejected  to 
the  outside  air  by  means  of  coolinjr  towers.  evai)orative 
or  air  conden.sers.  Sometimes  this  heat  is  rejected  to 
the  city  water,  to  wells,  or  to  river  or  lake  water. 

An  analysis  is  pre.sent<‘d  of  the  overall  owniny  and 
oi)eratinsr  co.sts  of  .some  of  the  commonly  used  heat 
rejection  methods.  Si)ecifically,  it  .shows  the  difference 
in  overall  costs  for  a  .system  of  50-ton  cafwicity  with 
the  following  conditions:  city  water,  cooliny  tower, 
evaporative  conden.ser,  and  air  conden.ser.  The  data 
have  been  .summarized  in  dollars  jH*r  ton  f>er  year  and 
for  sy.stems  having  a  cooliny  .season  ranyiny  from  1000 
to  7000  hours,  and  are  ba.sed  on  195H  prices.  The  price 
figures  will  have  to  l)e  adju.sted  for  196(»  but  the  re- 
lation.ship  between  cost  items  remains. 

Table  1  .shows  the  {lertinent  data  with  res|H*ct  to 
operating  conditions  and  temi>erature  levels.  Table  2 
lists  the  first  co.sts,  fixed  charges  and  the  oiierating 
costs  for  this  50-ton  .system  when  a  150(»  hr  cooling 
.sea.son  occurs.  Average  cost  for  electrical  energy  in¬ 
cluding  demand  for  this  .study  is  $0.02  iK*r  kwh:  water 
costs  $1.60  per  lOfK)  cu  ft.  and  load  factor.  0.70. 

The  significant  data  are  the  o[)erating  co.st  {)er  ton: 
fixed  charges  per  ton;  and  overall  owning  and  ojter- 


Maurice  J.  Wilton,  commercial  equip¬ 
ment  tales  manager  of  the  Unitary 
Equipment  Division,  Carrier  Corp.,  Syra¬ 
cuse,  N.  Y.,  it  the  holder  of  two  degrees 
— one  in  mathematics  from  Drury  Col¬ 
lege  and  other  In  electrical  engineering 
from  Georgia  Institute  of  Technology. 

From  1937  to  1941  he  supervised  the 
engineering  and  installation  of  air  cortdl- 
tioning  in  prominent  structures  through¬ 
out  the  world,  traveling  to  Russia,  France, 

South  America  and  the  Caribbean.  He 
worked  with  the  late  Dr.  Willis  H.  Carrier 
In  designing  wind  tunnels  for  military 
needs  during  World  War  II.  In  all,  he 
has  had  30  years  eiperience  in  the  air  cortditioning  field  and  was 
closely  associated  with  the  development  of  the  Carrier  Conduit 
Weatharmaster  System.  Mr.  Wilson  has  lectured  before  many  tech¬ 
nical  g  'oups. 


ating  co.st  jht  ton.  For  the.ne  .specific  conditions,  .sy.s- 
tem  .4  which  u.ses  city  water  for  heat  rejection,  ha.s 
the  lowe.st  overall  co.st.  Many  cities  will  n«»t  iH*rmit  the 
u.se  of  city  water,  .so  that  the  selrstion  .should  Ik*  Im*- 
tween  Sy.stems  H,  (\  or  />.  The  economic  optimum 
according  to  this  study,  is  System  It,  the  air  c<k»Us1 
condenst*r.  \  higher  rate  for  el**ctricity  will  favor 
System  C,  eva|M)rative  conden.ser.  laH'au.se  of  the  lower 
installed  horsejstwer  and  reducrnl  kwh. 

OiH*rating  costs  for  other  conditions  are  listrsl  in 
Tables  .'1  atul  4. 


TABLE  I— OPERATING  CONDITIONS  AND 
TEMPERATURE  LEVELS 


System  A- 

System  B- 

System  C- 

1  System  D- 

Itam  Unit  City  Water 

Ceoling 

Evap. 

Alr  Cooled 

Condenser 

Tower 

Cond. 

Condenser 

Capacity  Tons 

50 

so 

50 

50 

Suction  temp.  Deg  F 

40 

40 

40 

40 

Condensing 

temp.  Deg  F 

ICS 

105 

105 

120 

Design  D.B.  Deg  F 

95 

95 

95 

95 

Design  W.B.  Deg  F 

76 

76 

76 

76 

City  water 

temp,  (mai.)  Deg  F 

72 

72 

72 

72 

Compressor  BHP 

51.0 

51.0 

51.0 

60.0 

Cortdenser 

pump  BHP 

— 

2.9 

— 

— 

Cooling  tower 

fan  BHP 

— 

1.5 

— 

— 

Evaporative 
condenser  fan 

and  pump  BHP 

— 

— 

5.5 

— 

Air  condenser 

fan  BHP 

— 

— 

— 

7.5 

Design  GPM 

54 

160 

— 

— 

Filed  charges 

$990.00 

$1,420.00 

$1,380.00 

$1,490.00 

Filed  charges  ton 

19.80 

28.40 

27.60 

29.80 
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TABLE  2— OPERATING  COSTS  FOR  I500-HOUR  COOLING  SEASON 


Item 

System  A — 
City  Water 
Condenser 

System  B — 
Cooling 
j  Tower 

System  C — 
Evaporative 

1  Condensers 

System  D — 

Air  Cooled 
Condensers 

1 

1 

$  1 

%  1 

$  ! 

% 

1  $ 

% 

$  1  % 

Electric  comprettor  . 

910.00 

53 

910.00 

53 

910.00 

55 

1.060.00 

69 

Electric  auiiliary  . 

— 

— 

116.00 

7 

145.00 

9 

198.00 

13 

Water  . 

620.00 

36 

95.00 

6 

95.00 

6 

— 

— 

Water  treating  . 

— 

— 

150.00 

9 

150.00 

9 

— 

— 

Maintenance  and  tervica 

75.00 

5 

250.00 

15 

200.00 

12 

150.00 

10 

Spare  parts — refrig.,  oil,  belts,  etc. 

100.00 

6 

175.00 

10 

150.00 

9 

125.00 

8 

Total  operating  cost  .... 

1,705.00 

100 

1 .696.00 

100 

1 .650.00 

100 

1,533.00 

100 

Operating  cost  ton  . 

34.10 

33.92 

33.00 

30.66 

Filed  charges  ton  . 

19.80 

28.40 

27.60 

29.80 

Overall  operating  and  owning  cost  per  ton 

53.90 

62.32 

60.60 

60.46 

Electrical  coit  (•n«r9y  plus  demand)  $0,020  kwh;  water  cost,  $1.60  per  1000  cu  ft;  load  factor,  0.70. 


TABLE  3— OPERATING  COSTS  FOR  3000-HOUR  COOLING  SEASON 


Item 

System  A — 
City  Water 
Condenser 

System  B— 
Cooling 
j  Tower 

System  C — 
Evaporative 
Condensers 

System  D — 

Air  Cooled 
Condensers 

$ 

•/. 

i  « 

•/. 

1  ‘ 

7. 

$ 

1  7o 

Electric  compressor  . 

1,360.00 

53 

1.360.00 

58 

1,360.00 

58 

1,575.00 

70 

Electric  auiiliary 

— 

203.00 

8 

255.00 

1 1 

345.00 

15 

Water  .... 

1.0 10.00 

39 

154.00 

6 

154.00 

6.5 

— 

— 

Water  treating 

— 

200.0C 

8 

200.00 

8 

— 

— 

Maintenance  and  service 

85.00 

3 

275.00 

12 

225.00 

9.5 

175.00 

8 

Spares — refrig.,  oil,  belts,  etc. 

125.00 

5 

200.00 

8 

175.00 

7 

150.00 

7 

Total  operating  cost 

2.580.00 

100 

2,392.00 

103 

2,369.00 

100 

2.245.00 

100 

Operating  cost  ton 

51.60 

47.80 

47.30 

44.90 

Filed  charges  ton  . 

19.80 

28.40 

27.60 

29.80 

Overall  operating  and  owning  cost  per  ton 

71.40 

76.20 

74.90 

74.70 

Electrical  cottt  (energy  plot  demand).  $0.0175  per  kwh;  water  cotH.  $1.52  per  1000  cu  ft;  load  factor,  0.60. 


TABLE  4— OPERATING  COSTS  FOR  6000-HOUR  COOLING  SEASON 


System  A — 

System  B —  ] 

1  System  C — 

System  D — 

City  Water 

{  Cooling 

^aporative 

Air  Cooled 

Item 

Condenser 

j  Tower 

Condensers 

Condensers 

$  7. 

1  * 

$  1  7o 

Electric  compressor  . 

2,140.00 

56 

2,140.00 

62 

2,140.00 

62 

2,480.00 

72 

Electric  auiiliary 

— 

348.00 

10 

435.00 

12 

595.00 

17 

Water 

1,450.00 

38 

223.00 

6 

223.00 

6 

— 

— 

Water  treating 

— 

250.00 

7 

250.00 

7 

— 

— 

Maintenance  and  service 

100.00 

2 

300.00 

9 

250.00 

7 

200.00 

6 

Spares — rafrig.,  oil,  belts,  etc. 

150.00 

4 

225.00 

6 

200.00 

6 

175.00 

5 

Total  operating  cost  . 

3.840.00 

100 

3,486.00 

100 

3,498.00 

100 

3,440.00 

100 

Operating  cost  ton  . 

76.80 

69.70 

69.90 

68.80 

Filed  charges  ton  . 

19.80 

28.40 

27.60 

29.80 

Overall  owning  artd  operating  costs  per  ton 

96.60 

98.10 

97.50 

98.60 

Electrical  costs  (energy  plus  demand),  $0,015 

per  kwh; 

water  costs,  $  1 .45  per 

1000  cu  ft;  load  factor,  0.55. 
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TABLE  5--COSTS  FOR  A  50-TON  CAPACITY  COMFORT  AIR  CONDITIONING  SYSTEM 


System  A— 

System  B — 

System  C — 

System  D — 

Item 

City  Water 

Cooling 

Evaporative 

Air  Cooled 

Condenser 

Tower 

Condensers 

Motor,  starter  and  compressor . 

$3.S30 

$  3.530 

$  3.530 

$  3.780 

Water  condenser  . 

910 

910 

Coolinq  tower  . 

1.250 

- 

-  - 

Evaporative  condenser  .  .  . 

— 

— 

2,180 

— 

Air  condenser  . 

— 

_ 

_ 

2.850 

Motor  and  pump  . 

— 

300 

— 

_ 

Water  pipin9  . 

125 

550 

— 

— 

Refrigerant  piping 

— 

— 

300 

300 

Receiver  . 

— 

— 

160 

160 

Refrigerant  . 

60 

60 

90 

80 

Condenser  water  regulator 

250 

— 

— 

— 

Condenser  pressure  control  valve 

— 

— 

— 

125 

Discharge  damper  on  evaporator 

— 

— 

250 

— 

Make-up  and  drain  piping 

— 

100 

100 

— 

Labor  . 

60) 

800 

1,000 

1.000 

Water  treatment  .  . . 

_ 

150 

110 

— 

Miscellaneous  . 

500 

700 

700 

700 

Cartage,  handling  and  freight 

250 

250 

350 

300 

Electrical  wiring 

1.500 

2.000 

2.000 

2.400 

Grillage  and  foundation 

300 

600 

500 

500 

Total 

$8,025 

$11,200 

$11,270 

$12,195 

Fijrure  1  shows  the  overall  cost  per  ton  j)er  year 
for  the  four  different  methods  with  coolintr  season  ex¬ 
tending  up  to  approximately  7000  hours  iH*r  year.  Such 


Operating  hours  per  year 

Fig.  I.  Yearly  operating  costs  for  four  types  of  systems, 
ana  for  various  yearly  operating  hours. 


an  oi)erating  period  would  occur  in  hotels,  motels,  and 
hospitals  in  the  southeni  section  of  the  United  States. 
Ix>nger  operating  sea.sons  and  greater  electrical  and 
water  consumption  jn-r  month  w'ill  usually  reduce 
slightly  the  unit  cost  for  the.He  two  items.  The  load 
factor,  or  the  average  loading  jmt  unit  of  o{M‘rating 
time,  will  also  be  lower.  These  factors  have  l>«*en  in¬ 
cluded  in  the  study  and  their  <*ff»>ct  is  indicated  by  the 
.shape  and  slope  of  the  cur\’es.  The  conclusions  indi¬ 
cated  by  this  analysis  and  ba.sed  on  the  specific  con¬ 
ditions  outlin(‘<i  are: 

1.  Heat  rejection  by  means  of  city  water  is  the  low- 
e.st  on  overall  cost.  It  must  l>e  n*cogniz«*d,  how¬ 
ever,  that  many  localities  will  not  p«*rmit  .such 
a  method. 

2.  .Air  rejectioti  is  the  lowest  overall  cost  for  an 
operating  .sea.son  of  1100  to  4000  hours  or  for 
the  majority  of  the  applications.  Ambient  dry 
bulb  temperature,  el»>ctrical  costs  and  oiM‘rating 
.sea.son,  however,  can  change  appreciably  the  cost 
relationship  indicate<l.  For  example,  an  increa.se 
of  10%  in  the  electrical  rate  will  make  the  evai»o- 
rative  r»»nden.ser  melhfxl  more  H'onomieal. 

o.  (Quality  of  the  water  nspiinsl  by  methods  .4,  li, 
and  C  C!»n  also  affect  adversely  the  rel.ative  over¬ 
all  co.sts  for  these  thre«*  .systems. 

Included  with  the  study  are  data.  Table  5,  whereby 
changCB  in  the  overall  cost  may  be  readily  determined 
for  different  electrical  and  water  costs  and  for  differ¬ 
ent  operating  periods  or  for  different  load  factors. 
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CENTRIFUGAL  FAN  APPLICATION  GUIDE:  PART  4— 


Will  the  Fan  Vibrate? 


C.  J.  TRICKLER 

Chief  Engineer,  The  New  York  Blower  Company,  Chicago,  III. 


Font  vibrate  in  spite  of  careful  selection  by  the  system  designer  and  the 
manufacturer's  balancing  equipment.  While  in  most  cases  the  vibration  is  small 
enough  to  be  considered  satisfactory,  occasionally  it  is  excessive.  Who  is  to  blame: 
manufacturer,  designer,  structural  engineer,  or  freight  handler?  Part  4  of  this 
series  helps  to  pinpoint  the  responsibility  by  reviewing  the  common  causes  of 
vibration,  the  ways  to  prevent  it,  and  what  to  do  if  vibration  is  excessive. 


mass,  and  inadequately  braced,  al¬ 
lows  fan  to  vibrato  and  will  vibrate 
with  the  fan. 


fan  to  bounce,  somewhot  like  an 
acrobat  on  a  trampoline. 


What  Causes  Fans  to  Shake? 


Fans  u.Hually  have  .six  rotating 
components:  wheel,  shaft,  driven 
sheave,  belts,  driver  sheave,  and 
motor.  If  all  six  could  be  balanced 
I»erfectly  by  their  res|)ective  manu¬ 
facturers,  shipiM^l  to  the  job  site, 
in.stallMl  without  damage,  and  kept 
absolutely  clean  in  o|»eration,  there 
would  Im‘  ne)rlitrible  vibration  due 
to  unlKilance. 

Th»*se  ideal  conditions  do  not  ex¬ 
ist.  There  is  no  such  thin>r  as  i)er- 
f«*ct  balance.  Parts  are  .stre.s.sed  in 
shipment  and  installation.  An  in- 
.Htallation  that  .stays  as  clean  as  new 
is  a  rare  one.  Parts  become  unbal¬ 
anced  from  the  tdTects  of  erosion, 
abrasion,  or  the  deposit  of  air-borne 
material  on  wheel  blades. 

Balance  is  relative.  It  can  be 
measure<l  in  ounce-inches  of  resid¬ 
ual  unbalance,  representing  the 
sensitivity  of  the  balancing  device, 
or  in  terms  thousandths  of  inches 
of  movement  cau.sed  by  the  unbal¬ 
ance  when  mounted  upon  a  .specific 
foundation.  The.se  and  other  evalu- 
:itions  are  only  indicative  of  the 
precision  of  the  manufacturer  and 
are  not  mse.s.sarily  indicative  of  vi¬ 
bration  that  wilt  occur  on  a  job. 

There  are  cau.ses  of  vibration  not 
relattsl  to  unbalance.  One  of  these 
m'curs  when  a  poorly  desi^rntHl  fan 
inlet  or  outlet  connection  results  in 
abruptly  chan)rintr  flow  i«itterns 
that  shake  the  fan  and  duct.  The 
remedy  is  a  corrected  connection 
or  addition  or  splitters  and  vanes. 


(See  Part  2  of  this  .series  on  inlet 
and  outlet  connections.) 

Al.so  not  related  to  unbalance  is 
vibration  which  occurs  when  .some 
tyiK's  of  fans  are  throttled  too  clo.se 
to  shut-off  and  sur>re  or  pul.sate. 
This  phenomena  is  best  avoided  by 
careful  resistance  calculations  and 
by  usinK  fans,  such  as  flow-nozzle 
airfoil.s,  that  are  .stable  over  a 
l>roiid  ix*rformance  ranjre.  The  phe¬ 
nomena  can  usually  l)e  pinjwinted 
by  o[>enin)f  duct  or  plenum  doors  to 
allow  considerably  more  air  to  flow 
throuKh  the  fan.  If  the  vibration 
stojw,  it  is  cau.sed  by  excessive 
throttling  and  not  by  unbalance. 

Still  another  .source  of  vibration 
not  as.sociated  with  unbalance  is 
that  caused  by  air  flowin^r  from  the 
blade  channels  and  pul.satinK 
ajrain.st  the  fan  housinK  cut-off. 
This  is  caused  by  non-uniform  flow’ 
velocities  throujfh  the  blade  chan¬ 
nels  and  is  minimized  by  u.se  of 
fans  with  mjiximum  uniformity  of 
flow.  A  train,  the  flow-nozzle  airfoil 
is  n*commended.  Vibration  set  up 
by  this  pulsatinir  action  is  at  a  fre¬ 
quency  equal  to  number  of  blades 
times  fan  speed,  and  can  be  of  more 
importance  than  fan  unbalance. 

When  fans  vibnate,  a  small  part 
of  its  motive  power  is  converted  to 
vibrational  enerjry.  The  trreater  the 
unlKilance,  the  jrreater  the  vibra¬ 
tional  enerKy,  and: 

1.  If  fan  and  motor  are  tied  down 
to  a  ma.s.sive  foundation,  the  enerRy 
will  not  evidence  itself  as  vibration. 
Rjither,  it  will  be  dissipated  in  the 
hearinRs,  .structure,  and  foundation. 


2.  If  the  foundation  is  liRht,  but 
adequately  braced  to  prevent  vibra¬ 
tion,  the  enerRy  will  pass  throuRh 
to  some  other  part  of  the  building 
that  either  has  the  mass  to  absorb, 
or  lackinR  this  mas.s,  will  vibrate. 

3.  If  the  foundation  is  of  in¬ 
adequate  ma.ss  and  is  inadequately 
braced,  it  will  allow’  the  fan  to  vi¬ 
brate  and  w’ill  vibrate  with  the  fan. 
See  FiR.  1. 

4.  If  the  foundation  is  light  and 
happens  to  have  a  natural  fre¬ 
quency  of  vibration  close  to  the 
speed  of  the  fan,  drive,  or  motor, 
it  is  apt  to  amplify  the  vibrational 
energy,  somew’hat  like  an  acrobat 
on  a  trampoline.  (See  Fig.  2.) 
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Which  of  the  Fans  Are  the  Least 
Likely  to  Vibrate? 


Certain  construction  features  of¬ 
fer  better  natural  resistance  to  vi¬ 
bration  than  do  others.  These  are: 

1.  An  Arrangement  3  fan.  with 
its  wheel  suspended  between  bear¬ 
ings.  is  less  susceptible  to  vibration 
than  is  an  Arrangement  1  fan 
which  has  an  overhung  wheel.  This 
is  simply  because  Arrangement  3 
provides  support,  on  both  sides  of 
the  wheel,  while  in  Arrangement  1. 
the  fan  has  the  wheel  where  it  can 
use  the  shaft  as  a  reed. 

2.  Ma.ss  (weight)  in  the  fan 
.structure  is  desirable  because  mass 
absorbs  vibration.  At  the  .same 
time,  mass  in  the  rotating  parts 
may  be  either  desirable  or  undesir¬ 
able.  The  .smaller  the  amount  of 
weight  revolved,  the  better  the  in¬ 
itial  balance  that  can  be  achieved. 
So,  where  fans  are  to  be  u.sed  in 
clean  ventilating  .sy.stems.  the 
wheels  .should  be  con.structed  of 
light  weight  metal.  Conversely, 
though,  wheels  for  indu.strial  proc- 
e.s.ses  should  be  ma.ssive  in  order 
to  withstand  the  .severe  main¬ 
tenance  conditions  met  with  in  such 
applications. 

Since  some  newer  aluminum  al¬ 
loys  combine  light  weight  with 
.strengths  .su{)erior  to  .steel,  it  .seems 
rea.sonable  that  airfoil  ventilating 
fans  should  have  aluminum  wheels 
in  order  to  minimize  revolved  ma.ss 
and  vibration. 

3.  Fans  to  operate  at  or  al>ove 

Class  II  inches  total  pressure 

and  higher)  should  be  test  run  in 
the  manufacturer’s  plant  prior  to 
shipment  and  chc*cked  for  vibration 
at  the  bearings  and  at  the  housing 
extremities. 


How  Good  Are  Vibration  Bases? 


Although  one  di.slikes  making  all- 
inclusive  statements,  as  “All  ven¬ 
tilation  fans  should  be  mounted  on 
isolation  bases,”  it  is  difficult  to 
imagine  a  ventilating  .system  that 
should  not  have  them.  The  energy 
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of  vibration,  no  matter  how  small,  unit,  and  the  package  isolated  from 
must  go  somewhere.  A  vibration  the  foundation.)  This  metho<l  is 

ba.se  l>etween  a  fan  and  a  massive  (juite  •■conomical.  The  jwids  are 

foundation  is  probably  su|H*rfluous,  usually  rublM*r-in-shear  or  ribbed 

but  in  the  majority  of  ventilation  rublH*r  anil  cork.  S<*e  Fig.  3. 
.systems  it  provides  assurance  of 

better  oin-ration.  2.  When  fan  and  motor  are 

All  i.solation  ba.ses  work  on  the  mounted  separately,  the  i.solation 

principle  that  a  .small  amount  of  lKi.se  must  form  a  rigid  ba.s<‘  under 

resilient  material,  placed  between  ijoth  and  hold  them  apart  while  iso- 

the  rotating  e<iuipment  and  the  lating  them  from  the  fliMir.  If  they 

foundation,  will  absorb  vibration  are  not  held  aimrt  by  this  integral 

energy  and  prevent  its  transmi.s-  i,ase,  tension  in  the  V-U-lt  drive 

sion  to  the  foundation,  provided  ^^ill  place  some  parts  of  the  isola- 

that  the  natural  perio<l  of  vibration  tion  material  in  tension  rather  than 

of  the  i.solation  material  is  much  compression  and  the  starting 

different  than  any  of  the  rotational  tonjue  will  distort  the  drive  and 

frequencies.  cause  the  ;i.s.sembly  to  rock. 

Three  of  the  most  common  ma-  Integral  isolation  Im.ses  usually 
terials  are  rubln^r  -  in  -  .shear,  cork.  used  under  fans  are  relatively  in- 

and  steel  springs.  Manufacturers  ex(M‘nsive  and  designed  to  do  a  good 

of  i.solation  bji.ses  offer  four  prin-  job  in  all  but  the  most  sensitive  ap- 

ci|><il  tyiH's:  jdications.  Sii*  Fig.  4. 

1.  Pads  of  i.solation  material  af-  3.  When  es|»«*ciall.v  .sensitive  ap- 
fixed  with  studs  or  holes  for  mount-  plii'ations  are  antici|>ate<l.  the 

ing  are  ust*d  either  under  package<i  bji.s4*s  may  be  designed  for  the  in- 

fans  or  to  susiH'nd  iiackaginl  units.  dividual  combinations  of  fan 

(Packaged  means  the  motor  and  weight,  motor  weight,  fan.  drive, 

drive  are  mount<*d  on  the  fan  or  and  motor  sim'iiIs.  The.se  bas«*s  gen- 
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Fig.  5.  Sketch  of  roinforcod  concroto  pod  Mt  on  spring  isolators.  Courtesy  of  Vibration  Eliminator  Company. 


cTJill}’  u.H«'  rul)lM*r-in-sh<*ar,  .Hprintr.s, 
or  a  romhitiation  of  th»*  two. 

If.H.H  to  say,  .Huch  ba.sos  art*  l)oth  tH*t- 
t«*r  and  moro  cxiH'tisivo  than  the 
|tre-selec’t»*<l  ones. 

■1.  Where  floor  conditions  in-rmit, 
one  of  the  In'.st  fan  ba.ses  is  made 
by  lavtfintf  fan  and  motor  to  a  re- 
inforcetl  concrete  |Mtd  set  on  rublter- 
in-shear  or  sprintr  i.solators.  The 
concrete  pad  .seizes  as  an  inertial 
mass  to  limit  amplitude  of  vibra¬ 
tion  and  to  dissiiK’ite  some  of  the 
vibrational  enertry.  S«*e  Fijf.  5. 


What  About  the  Building 
Structure  or  Fan  Platforms? 


It  is  surprisintr  how  many  fans 
are  mounted  on  structun*s  that  are 
inad<H|uate.  This  condition  ti.sually 
may  Im*  the  result  of  a  back  of  a|e 
I»r«*<'iation  on  the  jMirt  of  the  .struc¬ 
tural  desijrner  that  the  structure 
must  supiKtrt  a  dynamic  load,  or  it 
may  Im*  that  an  old  buildintr  struc¬ 
ture.  desi)rn*Hl  for  dead  loads  only, 
is  u.s<*<l.  The  advent  of  hisrh  pres¬ 
sure  systems  has  causisl  the  scrap- 
pinjr  of  many  an  old  practice  of 
plenum  con.st ruction  and  of  duct 
design. 

The  following?  rules  will  help 
avoid  desi)rninsr  structure's  su.scejv 
tible  to  vibration: 

1.  Floors  or  structure's  supj)or1- 
insr  fans  should  be  de*si»rneKl  to 
avoid  re'.sonance  with  any  disturb¬ 
ing?  fre*quency.  If  the  structure  is 
very  simple*,  its  d«*fle*ction  may  be' 
calculate*?!  by  the  be‘am  formulas. 
Its  cycle  of  vibration  will  e*qual 
1K7.7  dividesl  by  the  .square  rex)t  of 


the  deflection  in  inches.  To  avoid 
vibration,  this  .should  be  25%  or 
more  jrreater  than  the  number  of 
revolutions  per  minute  of  the  fan 
and  or  motor. 

2.  U.se  the  .same  method  to  check 
ple*num  walls  if  the*ir  construction 
is  simple  enoujrh  to  allow  deflection 
calculation.  Check  both  fan  plen¬ 
ums  and  fal.se  ceiling  or  extended 
type  plenums.  The  load  to  u.se  to 


calculate  the  static  deflection  is  the 
|)ounds  i)er  .square  inch  or  .square 
foot  resulting  from  the  static  pres¬ 
sure.  Multiply  inches  of  static 
pressure  by  0.036  to  obtain  pounds 
per  .square  inch,  and  by  5.2  to  ob¬ 
tain  pounds  per  .square  foot. 

3.  Exi.stinK  building?  structures 
should  be  carefully  examined.  If  in 
doubt  as  to  the  value  of  the  exist- 
inj?  .structure’s  ability  to  handle  the 
new  dynamic  load,  it  may  be  a  wise 
inve.stment  to  ask  the  fan  manu¬ 
facturer  to  supply  a  specifically  de¬ 
signed  i.solation  ba.se. 

4.  Wherever  po.ssible,  fan  should 
be  set  directly  over  vertical  sup- 
ix)rts  to  (rain  maximum  rigidity, 
with  generous  diagonal  bracing 
.added.  See  Fig.  6. 

5.  Where  the  fan  is  suspended 
on  a  platform,  the  hangers  should 
be  diagonally  braced  to  prevent 
.swaying,  ( Small  diameter  rods  may 
have  strength  enough  to  support  a 
platform  but  not  be  rigid  enough  to 
prevent  it  from  swaying.)  Refer 
to  Fig.  7. 


If,  after  the  Fan  Is  Installed,  It 
Vibrates,  What  Then? 


Fans  vibrate  excessively  some¬ 
times,  despite  all  the  care  taken 
to  prevent  it.  Correcting  the  con¬ 
dition  can  be  a  short  job  or  it  can 
take  hours,  depending  upon  what 
caused  the  unbalance  and  how  sen¬ 
sitive  is  the  foundation. 

The  following  steps  are  designed 
to  pinjwint  the  cau.se  and  remedy 
the  condition: 
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1.  Open  up  the  system  to  let  more 
air  through  it.  If  vibration  de¬ 
creases,  it  is  caused  by  air  turbu¬ 
lence  and  not  unbalance.  Check  the 
system  capacity  (as  will  be  ex¬ 
plained  in  Part  5  in  this  series). 
This  is  usually  an  indication  that 
the  fan  is  star\’ed  for  air.  U,  can 
al.so  be  caused  by  a  poor  fan  inlet. 

2.  Carefully  insjiect  all  fan. 
drive,  and  motor  parts  for  obvious 
damage  or  misalignment.  If  none 
is  found,  hold  a  pencil  to  the  shaft 
near  the  sheave  and  wheel  and  ro¬ 
tate  slowly.  If  continuous  pencil 
lines  are  formed,  the  shaft  is  prob¬ 
ably  straight.  Check  the  outside 
diameter  of  the  sheave  the  .same 
way.  Also  check  the  face  of  the 
sheave  in  this  manner  to  see  if  it 
is  on  crooked. 

3.  Check  the  motor  shaft  and 
.sheave  the  same  way. 

4.  Check  the  alignment  of  the 
belts  or  couplings  with  a  straight 
edge. 

5.  Check  drive  grooves  and  belts 
for  dirt.  Check  fan  wheel  for  dirt. 

6.  Check  all  foundations,  bear¬ 
ings.  motor  bolts,  fan  wheels,  fan 
sheaves,  bearings,  and  motor  sheave 
set  screws  for  tightness. 

7.  Check  the  fan  structure  and 
the  .sub-.structure,  platform  or 
foundation  for  rigidity.  These 
.should  “feel”  rigid  and  tight; 
should  have  sufficient  sway  bracing, 
and  not  bounce. 

8.  Run  the  fan  for  15  or  20  min¬ 
utes  to  warm  up  bearings.  Then 
remove  the  belts.  Turn  the  motor 
on.  If  it  vibrates,  remove  the  mo¬ 
tor  .sheave  and  run  again.  If  it 
runs  smooth,  di.scard  the  motor 
.sheave  or  have  it  machine  balanced. 
If  the  motor  .still  runs  rough,  it 
should  be  turned  over  to  a  com¬ 
petent  motor  .service  company  or  to 
the  motor  manufacturer. 

9.  Block  off  the  fan  inlet  or  out¬ 
let  to  prevent  fan  rotation  due  to 
stack  effect. 

10.  Number  fan  blades  to  keep 
track  of  weight  placement. 

11.  Rotate  wheel  by  hand,  .such 
that  wheel  will  make  at  lea.st  ten 
revolutions  before  .stopping.  Alter¬ 
nate  rotation  clockwi.se  and  counter- 


clockwi.se.  Mark  at  the  top  of  pulley 
or  coupling,  each  time,  the  point  at 
which  the  wheel  .stops.  If  stopping 
fKjints  vary  considerably  in  location, 
continue  the  ojHTation  until  a  defi¬ 
nite  pattern  develops  at  .some  point. 
See  Fig.  8.  Twenty  or  thirty  marks 
may  be  neces.sary  to  establish  a 
definite  pattern. 

12.  Select  a  l’-shap<*d  weight 
(Fig.  9)  and  attach  at  the  light 
point  of  the  wheel,  as  in  Fig.  10. 
If  the  light  i»oint  is  definitely  Ix*- 
tween  two  blades,  u.se  two  small 
weights,  one  on  each  of  the  adjoin¬ 
ing  blades.  Do  not  remove  any  fac¬ 
tory  installed  weights. 

13.  R<-move  the  pulley  marks  and 
proceed  again  as  in  Step)  11.  If  the 
p)attern  shows  up  in  the  same  p)osi- 
tion,  the  weight  is  too  light  and 
must  be  increa.sed.  If  the  p)attern 


is  off.set  from  the  original  position, 
move  the  weight  or  weights  around 
the  wheel  in  (he  .same  direction  as 
the  off.set.  Alter  weights  as  neces- 
.sarj'  and  proce«*d  as  in  Step  11. 
Continue  this  procwlure  until  re¬ 
sults  show  no  definite  pmttern. 

14.  Attach  coup)ling  or  V-drive, 
and  check  fan  opH‘ration.  If  op>era- 
tion  is  .sjitisfactory,  drill  through 
weight  and  blade,  and  rivet  or  tack 
weld  in  |)osition. 

15.  If  vibration  is  not  sufficiently 
corrected,  then 

(a)  static  balance  is  not  suffi¬ 
ciently  correcteil, 

(b>  driven  sheave  is  out  of  bal- 
antv,  or 

(c)  the  wheel  is  badly  out  of  dy¬ 
namic  balance. 

Since  (c)  is  the  lea.st  likely,  re¬ 
move  marks  on  pujlley  and  check 
static  pirocedure.  Step)  11,  again.  If 
results  are  consistent,  the  driven 
sht^ve,  if  of  sufficient  size,  may  lx* 
out  of  balance  and  cause  the  vibra¬ 
tion.  R<‘move  the  .sheave  and  check 
as  in  Step  11,  above,  piutting  marks 
on  the  end  of  the  shaft.  If  the  re¬ 
sults  are  not  consistent  with  tho.se 
al)ove.  the  sheave  is  out  of  balance 
and  another  should  lx*  used.  It  will 
then  Im*  neces.sary  to  remove  field 
balance  weights  and  recheck  the 
wh«*<d  for  static  balance. 

lt».  To  cornrt  dynamic  unbal¬ 
ance,  select  two  ecpual  weights,  pilace 
one  on.  (.sjiy  blade  1)  next  to  the 
back  plate,  and  the  other  on  blade 
7  (oppwisite  blade)  next  to  the  front 
p)late,  proceeding  around  the  wheel 
to  2  and  8.  3  and  9.  etc.,  checking 
the  opieration  at  each  psiint  until 
the  lM*st  opx'rating  piosition  is  found. 
If  further  improvement  is  neces¬ 
sary.  increa.se  or  decrea.si*  the 
amount  of  the  weights  until  .satis- 
f.'ictory  px*rformance  is  securtsl. 

17.  The  higher  friction  co-effi¬ 
cient  of  sUn've  iM'arings  makes  the 
foregoing  pirocess  difficult  to  apply. 
In  this  ca.se,  balance  can  be  secured 
by  a  cut  and  try  metho<l.  Select 
any  blade  and  attach  a  weight,  run¬ 
ning  the  fan  to  try  for  Ixilance, 
and  changing  the  Icx'ation  around 
the  wheel  clockwi.se  or  counter- 
clwkwise  until  the  Ix'st  position  is 
found.  Increa.se  or  derrea.se  weight 
to  .swure  best  opn^ration. 

(With  Part  5,  which  appears  neit 
month,  the  series  is  concluded) 
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Design  and  Application  for 
Electric  Heat 

I 


During  the  past  few  years,  electric  space  heating  has  had  a  high  rate  of  growth. 
Unquestionably,  electric  heating  has  materially  improved  competitively,  it  has 
been  found  tnat  the  higher  electrical  energy  cost  ceases  to  be  a  dominant 
factor  if  the  many  favorable  design  and  application  practices  are  effectively 
utilized.  While  at  present  most  of  the  installations  have  been  made  in  residences, 
there  is  a  growing  use  of  this  type  of  heat  in  schools,  motels  and  commercial 
installations.  This  article  covers  the  various  forms  of  electric  heat  being  used,  and 
design  practices  that  should  be  followed  to  achieve  economy  of  operation. 


PHILIP  SPORN 

President,  American  Electric  Power  Service  Corp.,  and 


E.  R.  AMBROSE 

Head,  Air  Conditioning  Division,  American  Electric  Power  Service  Corp., 
New  York.  N.  Y. 


Electric  space  heatinjr,  durinjr  the  iia.st  feu-  years. 

has  increased  in  po{>ularity  and  public  accepta.nce. 
One  contributing  factor  to  this  almost  phenomenal 
prrowih  is  that  electric  .space  heatinjr  can  be  supplie<l 
by  either  the  heat  pump  or  by  resi.stance  type  units. 
The  heat  pump  employs  the  refrigeration  cycle  to  fur- 
ni.sh  year-round  heating  and  coolinjr,  while  the  re¬ 
sistance  units  generate  u.seful  heat  by  direct  conver¬ 
sion  of  electrical  into  thermal  energy  at  100''o  effi¬ 
ciency.  The  direct  heatinjr  units  are  generally  .selected 
for  applications  where  heating  only  is  desired;  they 
can  al.so  be  practical  and  economical  in  combination 
with  motor  driven  coolintr  equipment  to  furni.sh  year- 
round  air  conditioning.  The  attractiveness  of  either 
the  heat  pump  or  direct  electric  heatintr  are  further 
enhanced  by  the  fact  that  they  can  be  u.sed  indepen¬ 
dently  or  as  a  supplement  to  each  other  to  jfive  a 
number  of  desirable  advantaKes  over  cominditive 
sy.stems. 

Therefore,  becau.se  of  their  many  common  charac¬ 
teristics.  the  loificai  procedure  would  be  to  jointly  dis- 
cu.ss  the  operation  and  performance  of  these  two  types 
of  electric  air  conditioning.  This  article,  however,  will 
be  confined  to  direct  electric  heatinK,  since  the  heat 
pump  has  been  extensively  and  adequately  coveretl  by 
pre\’ious  articles. 

Installations  in  the  United  States 
Before  examining  the  mo.st  promising  practices  for 
full  utilization  of  the  inherent  characteri.stics  of  direct 
electric  heating,  it  will  be  informative  to  examine 
Table  1  which  li.sts  the  number  of  installations  and 
operating  costs  which  can  be  expected  in  the  immedi¬ 
ate  future.  The  number  of  in.stallations  is  jfiven  for 
the  pa.st  two  years,  in  the  different  sections  of  the 


country,  tojrether  with  the  measure«l  average  kilowatt- 
hours,  heatintf  co.st.  and  related  average  electric  rates. 
This  table  shows  a  total  of  residential  iiKstal- 

lations  in  the  I’nited  States  at  the  end  of  1959  as 
com|>Jin*d  with  Ifid.OOO  in.stallations  for  the  .same 
IM-riml  in  1958.  The  85,000  new  installations,  durintf 
this  one-year  jH^ricMl,  are  repre.sentative  of  the  averajre 
rate  of  increa.se  over  the  jMist  thns*  years.  The  ma¬ 
jority  of  the  residential  installations  have  Insm  made 
in  new  hous«*.s,  but  in  some  are;i.s  th«*  old  hom«*s’ 
market  represent  almut  25  to  of  the  total. 

In  addition  to  the  545.<M)0  residential  instalbitions, 
there  are  an  estimat«*d  98,700  commercial  in.stallations 
in  the  Unit«*d  States,  of  which  08.400  are  motels.  The 
treo^raphic  breakdown  of  thes<‘  installations  is  also 
includtsl  in  Table  1. 

Residential  Equipment  Available 

The  >?reat  majority  of  these  545,o(»0  residential  in¬ 
stallations  can  Ih*  divided  into  five  j^eiieral  desitrii  clas¬ 
sifications.  Ileatinjr  cable  in.stallations  lead  with  170,- 
000,  followinl  by  155,000,  natural  convection;  94,000, 
lwt.selKxird ;  7.5,000,  forcwl  convection;  and  25.IMK). 
radiant.  The  remainintr  50,000  in.stallations  consist  of 
{)ortable  units,  eb*ctric  furnaces  and  other  mi.scellane- 
ous  desisrns.  The  usual  location  of  the  common  typ<‘s 
of  electric  heatin^r  are  shown  in  Kijf.  1. 

Heating  Cable,  representinK  51 '’r  of  the  total  in¬ 
stallations.  is  [«»rticularly  w'ell  adapted  for  new  con¬ 
structions  and  can  1m*  emlM*dded  in  the  ceilinjr.s,  floors 
or  sidewalls  to  supply  uniform  heat  over  the  entire 
area.  The  120  or  240-volt  cable  is  approximately  ’k 
to  14  inch  in  diameter  and  usually  is  covered  with  a 
plastic  insulation.  It  is  available  in  a  variety  of 
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IfiiKthrt  from  17  to  2t»()(>  ft,  with  a  h»*atinK  oflTwt  in 
tho  n(‘i)fhl)orho<Ml  of  2.S  watt.s  per  linear  foot.  In 
addition,  a  heavy  duty,  lead  jacketed  115,  2:50  or  460- 
volt  cable,  with  a  heatiiiK  ca|«icity  of  7  to  10  watt.s 
|K*r  linear  foot,  i.s  available  for  concrete  floor  system.s. 
The  heatinj?  cable  i.s  laid  forth  and  back  on  the  flat 
.surface  with  a  definite  .sjMice  lH*tween  turn.s.  The  heat- 
injr  output  in  each  area  is  under  control  of  an  indi¬ 
vidual  thermo.stat. 

Wall  VnitH,  either  natural  or  forced  convection,  rep- 
re.sentiriK  2K  and  13%,  re.siH*ctively,  of  the  total  in.stal- 
lations,  consist  of  a  coil  of  hi^h  resistance  wire  wound 
around  a  jKircelain  or  ceramic  tube  or  an  insulated 
wire  emlMsldtsl  in  a  finned  metal  casintt.  In  some  types, 
a  [Kilished  sheet  of  metal  is  placed  behind  the  heating 
metal  to  act  as  a  reflecdor.  These  heaters  have  one 
or  more  heatinjf  elements  that  ranjte  in  total  capacity 
from  KKMi  to  HOOn  watt.s,  althoufrh  4(KI0  watt.s  is  usually 
the  maximum  recommendisl  for  residential  u.se. 

linHrbmrd  natural  convection  unit.s,  representing 
ll'f  of  the  total  installations,  can  bt*  either  rece.ssed 
or  .surface  mounted  alonj?  the  exterior  wall.  The  units 


Fig.  I.  Preferable  location  of  the  various  direct  electric 
heating  units. 
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have  a  len/th  of  alxiut  2  to  12  ft  and  vary  in  height 
from  .SVi  to  10  inches.  The  heatinpr  elements  are  rated 
from  100  to  400  watts  per  linear  foot  and  operate  at 
either  120  or  240  volts.  The  heaters  may  be  controlled 
by  either  a  line  or  low  voltage  wall  type  thermo.stat, 
or  by  a  specially  desijrned  thermo.stat  located  in  the 
ba.seboard  section. 

Radiant  wall  panels,  representinsr  5%  of  the  total 
in.stallations,  can  be  either  jfla.ss,  ceramic  or  metal 
alloy  for  reces.sed  or  surface  mountings.  These  pan¬ 
els  are  of  many  sizes,  shapes  and  designs,  and  their 
temtierature,  when  energized,  is  usually  in  the  neiffh- 
Ijorhood  of  .‘525  to  400  deft  F.  The  heaters  are  sized 
from  500  to  3000  watts,  at  120  or  240  volts,  and  are 
controlled  by  either  low  voltage  or  line  voltage 
thermostats. 

Central  Electric  Furnaces:  Air  and  Water  Types 

Unquestionably,  the  ability  to  generate  the  heat 
when  and  where  needed,  and  thereby  to  take  full  ad¬ 
vantage  of  the  many  possible  economic  reductions  in 
the  heating  requirements  of  the  structure,  has  con¬ 
tributed  greatly  to  the  acceptability  of  electric  systems. 

Some  intere.st  and  activity,  however,  have  recently 
lieen  apparent,  iiarticularly  among  manufacturers  and 
contractors,  in  the  central  type  electric  unit.  This  equip¬ 
ment,  for  the  mo.st  part,  is  similar  to  comparable  fuel- 
fired  design.s,  except  electric  heating  elements  are  sub¬ 
stituted  for  the  steam  or  hot  w’ater  coils.  Such  units 
provide  air  circulation,  filtering  and  humidification  as 
required  and,  with  the  addition  of  a  cooling  coil 
and  condensing  unit,  will  also  supply  summer  air 
conditioning. 

The  central  electric  furnace  offers  attractive  first 
cost  possibilities  and  the  operating  cost  need  not  be 
any  higher  than  the  individual  in-the-room  type  of 
unit,  providing  a  well-designed  distribution  system  is 
employed.  The  importance  of  an  acceptable  method 
of  delivering  the  heating  medium  to  and  from  the 


TABLE  I— INSTALLATIONS  AND  OPERATING  CHARACTERISTICS  OF  ELECTRIC  SPACE  HEATING 

INSTALLATIONS  IN  U.S. 


Saction 

Raiidantial 

Commarcial 

No.  of 

Av.  Elac. 

Rata  for  kwH 

Haating 

Anrtual  | 

No.  of  Inttallationt 

Inttallationt 

Colt 

Motalt  Othan  [ 

Total 

2.000 

39.200 

16.600 

40.900 

98.700 


Data  from  Elactric  Heat  and  Air  Conditioning,  Novambar-Dacamber  1959  Ittua 


NortSaa»t  9.500  1.72  15.072  $259  1.400  600 

South  290.000  0.88  12.200  107  31.000  8.200 

Midwatt  50.500  1.57  15.170  238  13,000  3.600 

Wait  195.000  l.l  15.373  169  23,000  17.900 

1959  —  All  Sactiont .  545.000  1.04  13.636  144  68.400  30,300 

1958  _  All  Sactiont  .  460.000  1.02  12.433  124  -  - 
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CAPITAL  INVESTMENT 

Electric 

Fuel 

1.  Electric  Heating  Element* 

XX 

2.  Power  and  Control  Wirina 

XX 

XX 

3.  Controls 

XX 

XX 

4.  Boilers  and  Auxiliary  Equipment,  Condensate  Pumps,  Motors,  Storage 

Tanka,  Fuel  Piping,  Etc. 

zx 

5.  Piping,  Pipe  Inaulation.  Valves,  Fittings,  Etc. 

XX 

6.  Ducts  and  Duct  Insulation 

XX 

7.  Additional  Floor  Area  (Required  lor  Equipment) 

XX 

8.  Miscellaneous 

XX 

XX 

9.  Total  First  Cost 

XXX 

XXX 

ANNUAL  FIXED  CHARGES 

1.  Amortization  and  Depreciation  of  Equipment 

Electric  Heating  Equipment,  Power  and  Control  Viriiqt  (Life  same  aa  Building) 

XX 

XX 

Elecuic  Starting  Equipment  (20  Year  Life) 

XX 

XX 

Controls  (15  Year  Life) 

XX 

XX 

Valves  and  Specialities  (10  Year  Life) 

zx 

Boiler  and  Auxiliaries,  Steam  and  Water  Piping,  Fittings  and  Ducts 

(Life  of  Building) 

XX 

Duct  Insulation  (20  Year  Life) 

xz 

Fans  (15  Year  Life) 

zx 

Miscellaneous 

XX 

XX 

2.  Interest 

XX 

XX 

3>  Taxes 

IX 

XX 

4.  Insurance  and  Inspection  Fees  (Boiler,  Heating  Equipment  and 

Building 

xx 

-  «* 

5.  Total  Annual  Fixed  Charges 

XX 

XX 

ANNUAL  OPERATING  COST 

1 .  Electric  Power  Costs 

Heating  Elements,  Controls,  Fan  and  Pump  Motors,  Etc. 

XX 

XX 

2.  Fuel  Cost 

sa 

3.  Boiler,  Ducts  and  Piping  Coats,  Boiler  Room  Supplies, 

Water  Treatment,  Lubricating  Oil  and  Grease,  Corrosion 

Protection  Painting,  Maintenance  Service  (Flue,  Stacks, 

Fire  Side  of  Boiler,  Etc.)  Replacetnent  of  Worn  Parts, 

Makeup  Water,  Wages  of  Engineer  or  Operator,  Janitor 

and  Housekeeping 

KX 

4.  General  Maintenance  Service  Cost 

XX 

XI 

5.  Total  Annual  Operating  Cost 

XXX 

XXX 

SUMMARY 

Annual  Fixed  CJuirgcs 

XX 

sx 

Annual  Operating  Cost 

XX 

XX 

Total  Owning  and  Operating  Cost  (Today) 

XXX 

XXX 

Total  Estimated  Owning  and  Operating  Cost  (10  Ycnrs  Hence) 

XXX 

XXX 

Fig.  2.  Annual  owning  and  operating  cost  evaluation. 
Important  factors  are  the  electric  power  and  fuel  costs. 
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occupied  space,  however,  cannot  be  overemphasized. 
Proi)er  pr»*cautions  must  be  taken  to  minimize  the  dis¬ 
tribution  losses  and  to  prevent  overheatinjf  of  the 
simce,  due  to  the  lack  of  zoniiiK.  If  this  is  not  done, 
the  central  system  will  certainly  cau.se  considerable 
dissatisfaction  and  exce.ssive  operating  costs. 

Utilities  Interest 

The  electric  utilities  have  a  particular  intere.st  in 
electric  space  heatinjr,  because  of  its  tremendous  po¬ 
tential  market  and  the  attractive  |»o.ssibilities  it  offers 
for  a  comiM-nsiitinsr  winter  demand  to  offset  the  sum¬ 
mer  iH*aks  cau.s«sl  by  air  conditioning  and  acce.ssory 
equipment.  This  shift  in  the  |H*ak  electric  d«*mand 
from  w'inter  to  8umnn*r  is  now  lH*comin>?  increasingly 
prevalent  in  different  areas  of  the  nation.  In  1959, 
for  the  country  as  a  whole,  42''/c  of  the  compiinies  had 
a  n^'r  hitrh  summer  iK*ak,  and  in  the  south,  12'r 
of  the  comiKinies  had  a  2.‘Pc  hijrh  summer  i)eak. 

It  is,  therefore,  obviously  im[)ortant  to  the  electric 
utility  to  encourajre  a  winter  load,  such  as  electric 
heatintr,  in  order  to  offs<>t  the  adverse  effect  of  the 
increasinff  summer  air  conditioninjr  load  on  its  (ren- 
eratinjr  facilities. 

Owning  and  Operating  Cost 

The  pre.sent  and  future  jrrowth  of  electric  spc'tce 
heatinK,  however,  will  not  In*  determiner!  exclusively 
by  the  interest  and  efforts  of  the  utilities  and  manu¬ 
facturers,  but  instead  will  b«*  governed,  for  the  most 
part,  by  the  dejrree  of  full  public  acceptance  which  it 
is  able  to  obtain.  To  jret  this  acceptability,  electric 
heatinjr  mu.st  have  a  favorable,  annual  owning  and 
oja'ratinR  co.st  when  compared  with  comiaditive  .sys¬ 
tems.  Such  an  annual  cost  evaluation  must  include 
all  of  the  influencinj?  Items,  such  as; 

1.  Capital  investment  of  the  two  sy.stems  l)einjr  com- 

[Kirerl. 

2.  .Annual  fixerl  charKes  due  to  the  amortization  and 

depreciation  of  equipment,  the  intere.st  and  taxes. 

3.  Annual  ojjeratinjr  cost  of  heatinjr  enerjry,  the  boil¬ 
ers,  pumps  and  miscellaneous  equipment. 

In  comp.'irin»:  the  annual  owning  and  ojx'ratinjr  cost 
of  elwtric  heatinjr  and  fuel  sy.stem.s,  it  will  be  found 
that  a  check  list,  as  illustrated  by  Fijr.  2,  can  Ik*  very 
helpful  in  order  to  make  sure  that  all  of  the  nwes.sary 
items  are  included. 

Fuel  Cost  Comparison 

Two  of  the  imitortant  items  in  any  owning  and 
oiK*ratinK  cost  evaluation,  such  as  shown  by  Fij?.  2, 
are  the  elK'tric  jtower  and  fuel  costs.  The.se  co.sts 
naturally  vary,  deiK-ndinjf  ui»on  the  jreojrraphic  loca¬ 
tion  and  other  influencin);  factors  and,  con.sc>quently, 
individual  and  indeiH-ndent  comjKiri.sons  must  be  made 
in  most  ca.ses.  What  is  trenerally  overlooked  in  such 
comjtarisons,  is  the  improvcsl  jwsition  of  electric  en¬ 
ergy  durinsr  the  pa.st  few  years,  because  of  the  con¬ 
tinuing  and  cumulative  increa.ses  in  the  co.st  of  com- 
IK‘titive  fo.s.sil  fuel.s.  This  is  illustrated  in  Fijr.  3  which 
shows  the  retail  price  index  of  fuels  and  electricity 
for  1935  through  1957,  usinjr  1947-49  as  a  base  of 
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100.  It  can  be  noted  that,  durini?  the  ten-year  period 
between  1948  and  1958,  the  retail  price  index  of  bitu¬ 
minous  coal  hits  risen  about  25%,  gas  30%,  oil  20%, 
and  in  contrast  the  averajfe  electricity  cost  has  de- 
crea.sed  15''r  for  the  country  as  a  whole.  What  is  even 
more  important  is  that  every  development  [)oints  to¬ 
wards  a  comtinuation  of  this  trend  in  fuel  costs.  It 
is  sij'iiificant  that  the  el(*c’tric  power  industry,  largest 
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RETAIL  PRICE  INDEXES  OF  FUELS  AND  ELECTRICITY 
.  ;  >  (1947-1949”  100)1  ^  .  .  4  ^ 


Source  Fossil  fuels  •  U.  S.  Department  of  Labor 

^  '“Bureau  of  Labor  Statistics  ‘  “ 

*  '  •  *  Electricity -  Edison  Electric  Institute  ' 


35  37  39  41  43  45  47  49  51  53  55  57 


Years 


Fig.  3.  Comparison  of  the  retail  price  indexes  of  fuels 
and  electricity. 


users  of  fossil  fuel,  continues  to  make  notable  im¬ 
provements  in  cost  of  their  jiower  generation,  trans¬ 
mission  and  distribution  .so  that  there  is  a  solid  basis 
for  br'lieving  that  the  industry  can  retain  and  even 
improve  this  favorable  trend. 

In  Fig.  3,  the  curves  for  electricity  are  the  cost 
j>er  KW-hour  to  residential  customers,  based  on  the 
average  monthly  u.se  of  electricity  in  the  home  for 
various  applications. 

The  composite  average  fuel  retail  price  indexes, 
shown  by  cur%  es  of  Fig.  3,  are  ba.sed  upon  data  collected 
from  46  index  cities  which  are  generally  quite  large, 
such  as  Atlanta,  Chicago,  New  York,  Pitt.sburgh,  Min¬ 
neapolis,  San  Francisco,  and  the  like.  As  a  con.sequence, 
the.se  average  retail  price  indexes  are  u.seful  to  show 
the  trend  of  the  nation  as  a  whole,  but  may  not  be 
applicable  to  one  particular  area. 

An  energy  cost  analy.sis  should  not  be  limited  to 
pre.sent-day  prices  but  must  be  projected  5  and  10 
years  in  the  future  to  get  a  true  operating  cost  com- 
pari.son  of  various  systems.  Viewed  in  this  way,  it  is 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JULY.  1940 


81 


REfERENCE  SECTION 


believed  that  electric  heatinjr  and  cooling  will,  in  the 
years  to  come,  continue  to  materially  improve  their 
competitive  position  over  fuel  systems  that  are  now 
in  general  use. 

The  equivalent  enerjry  co.sts,  however,  are  not  the 
only  determining  factors  for  public  acceptance  of  el«*c- 
tric  heat.  The  delivered  co.st  of  the  heat  at  the  |H)int 
of  use  and  the  many  i)ossible  economic  rinluctions  in 
the  heatinf;  requirement.s.  as  well  as  the  several  it»- 
herent  and  desirable  design  and  application  charac¬ 
teristics  of  direct  electric  heat,  as  shown  in  Table  2. 
play  an  important  part  in  the  final  selection.  The  user, 
for  the  most  part,  is  intere.sted  in  the  total  annual  own¬ 
ing  and  operating  cost,  including  proi)er  cretlits  for 
the  superior  inherent  design  and  application  character¬ 
istics  of  the  heating  .systems. 

Heat  Loss  and  Burning  EfFiciencies 

U.sually  a  fuel  heating  system,  in  com|>ari.son  with 
electric,  is  exceedingly  limited  and  inflexible  in  its 
application.  For  instance,  the  fuel  .system,  for  safety 
rea.son.s.  must  generally  be  remotely  located  from  the 
heated  space  since  a  flame  is  ever  presimt  and  a  vent 
is  always  nece.ssar>*.  This  nece.ssitates  an  indirect  sy.s- 
tem  which  means  that  the  fuel  heats  a  fluid  (air. 
water  or  steam)  which  in  turn  is  circulated  to  the 
space  to  be  heated.  As  a  con.sequence,  the  los.ses  in 
this  transfer  of  heat  from  one  medium  to  another  must 
all  be  charged  to  the  annual  energy  consumption  of  a 
fuel  .system,  including  (1)  heat  wa.sted  up  the  .stack 
and  to  the  unoccupied  areas,  (2)  the  standby  and  com¬ 
bustion  lo.s.ses.  and  (3)  the  adverse  effect  caused  by  the 
depreciation  and  corrosion  of  the  equipment.  Many 
engineers  use  the  so-called  boiler  efficiencies,  given  in 
the  manufacturers’  catalogs,  for  making  comi>arative 
operating  cost  analy.ses  and,  as  a  result,  their  fuel  con¬ 
sumption  estimates  are  often  too  low  and  misleading. 

This  catalog  efficiency,  which  in  reality  is  a  ‘*lx>iler 
test  efficiency”  under  controlled  condition.s,  will  .sel¬ 
dom.  if  ever,  be  obtained  on  actual  installations.  There 
is  a  significant  difference  between  l)oiler  test  effi¬ 
ciency  and  the  desired  sea.sonal  efficiency.  To  obtain 
this  test  efficiency,  the  boiler  is  cleaned  on  Ijoth  the 
fire  side  and  the  water  side  before  it  is  put  on  a  pre¬ 
determined  load  (u.sually  its  rated  capacity)  and  op¬ 
erated  for  at  lea.st  24  hours  before  taking  readings. 
During  this  warm-up  period,  the  air-fuel  ratio  is 
adjusted  to  give  maximum  efficiency.  It  is  apparent 
that  such  te.sts  do  not  simulate  actual  operating  con¬ 
ditions  throughout  the  .sea.son,  since  such  influencing 
factors  as  the  .standby  and  distribution  system  los.ses, 
previously  mentioned,  together  with  the  possible  faulty 
operation  of  the  boiler,  have  been  excluded.  It  is  for 
this  rea.son  that  the  actual  .sea.sonal  efficiency,  which 
.should  be  used  in  annual  operating  cost  evaluation, 
will  be  much  lower  than  the  70  to  80%  ideal  test  effi¬ 
ciency  usually  given  in  the  manufacturers’  catalogs 
for  fuel  burning  package  boilers. 


Insulation 

Iti  many  comfort  heating  .sy.stems,  particularly  when 
using  electric  heating,  the  resulting  redtiction  in  l>oth 
the  initial  and  the  annual  energy  cost,  is  sufficietit 
t*conomic  ju.stiftcation  to  incor|M)rate  and  make  full  use 
of  the  many  available  heat  .sjiving  devices.  Perhaps 
the  most  attractive  of  all  the.so  possibiliti«*s  is  the  use 
of  thermal  insulation  to  not  only  reduce  the  heat  loss 
in  the  winter  but  to  al.so  materially  nsluce  the  .summer 
heat  gain  with  a  corresponding  retiuction  in  the  size 
of  the  heating  and  cooling  equipment. 

Insulation  with  pro|M*r  va|»or  barrier  is,  therefore, 
alwa.vs  strongly  recommeiidtHl  in  the  sidewall,  ceiling 
and  fl(»or  of  an  eh*ctrically  heated  .structure.  Windows 
and  doors  should,  at  least.  b«>  weather-stripjHsl  and 
proi)erly  caulked  and.  in  most  areas  of  the  country, 
storm  windows  and  doors,  or  the  Wjuivalent,  can  be 
easily  justified. 

•Another  benefit  from  insulation,  in  ;uidition  to  the 
saving  in  operating  co.st  which  unfortunately  cannot 
be  mea.sure<l  in  dollars,  is  the  improvement  in  the  in¬ 
door  comfort  and  siitisfaction  due  to  the  warmer  walls 
and  interior  surfaces. 

The  most  practical  thickness  of  insulation  will  de- 
is'nd.  to  a  considerable  extent,  on  the  tyja*  of  struc¬ 
ture  and  on  the  geographic  area.  Ju.st  re<*ently.  the 
.Asso<’iation  of  Insulating  Manufacturers,  together 
with  the  electric  utilities  and  other  interested  groups, 
have  preiKinsI  ns-ommendations  of  insulating  practices 
and  procc*dures  which  will  soon  be  available  as  a  guide 
to  the  entire  industry. 

Insulation,  of  course,  can  Ik*  us«*d  irresiH*ctive  of 
the  tyiH*  of  heating  .system  employ»*d.  (lenerally,  how¬ 
ever.  considerably  more  insulatiop  can  be  economically 
justifiwl  with  electric  heating  than  with  fossil  fuel 
systems.  This  additional  insulation  ilo<*s  not  n«*cessar- 
ily  p«*nalize  the  el«*ctric  system.  lK*cause  the  lower  in¬ 
itial  cost  of  electric  heating  will  freijuetitly  more  than 
offset  the  cost  of  additional  insulation.  Therefore,  the 
electric  installation  is  still  in  a  favorable  first  cost 
I>osition  and.  at  the  same  time,  the  energy  cost  for 
electric  heat  will  be  made  more  comiM*titive  with  fuel 
systems. 

It  must  be  kept  in  mind  that  .adding  thermal  insula¬ 
tion.  storm  windows  and  weather-stripping  to  a  resi¬ 
dence.  in  addition  to  nslucing  the  conduction  heat  loss, 
also  materially  lowers  the  outdoor  air  infiltration  rate. 
This  in  turn  tends  to  increa.se  the  indoor  humidity 
levels  due  to  cooking,  bathing,  laundering,  dish  wa.sh- 
ing.  and  other  normal  living  habits.  In  fact,  unless 
proiK*r  preventative  precautions  are  taken,  these  ap¬ 
pliances  can  add  as  much  as  fi..*)  gallons  of  water  a  day 
to  a  residence  with  the  accompanying  excessive  rela¬ 
tive  humidities.  One  common  remedy  is  to  vent  the 
moisture  pro<lucing  afipliances  to  the  outside*.  This 
method  is  not  too  «*conomical,  since  an  equal  quantity 
of  outdoor  air.  with  the  .'iccomimnying  dirt  and  other 
impurities  contained  in  the  atmosphere,  must  Ik*  intro¬ 
duced  into  the  residence  with  a  corresjionding  increa.se 
in  the  cleaning,  heating  and  cooling  rwiuirements.  The 
more  acceptable  and  satisfactory’  solution  is  to  incor- 
|K)rate  a  dehumidifier-filter-wlor  removing  unit  as  part 
of  the  heating  and  cooling  system.  This  can  generally 
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TABLE  2  —  DESIGN  AND  APPLICATION  CHARACTERISTICS  OF  ELECTRIC  HEATING  WHICH 
SHOULD  BE  CONSIDERED  IN  AN  OWNING  AND  OPERATING  COST  EVALUATION 


( 1 1  FIRST  COST.  Th«  •<)uipm*nt  it  fr*qu»ntiy  mof*  •conomical  to  inttall  ttian  compotitivo  fuolt  and  tha  ratultinq  tavingt  will 
ofitat,  to  a  contidarabla  aitant,  tlia  additional  cott  of  intulation  utad  to  raduca  tka  ttnictura  boat  lott. 

(2)  INFILTRATION  AIR.  Tka  additional  intulation,  ganarally  utad,  ratuitt  in  a  ti9ktar  building  conttniction  with  a  corra- 
tpondin^  raduction  in  outdoor  infiltration  air  and  an  incraata  in  humidity  laval.  Furthar  raduction  it  raalixad  by  alintinat- 
inq  tka  naadad  outdoor  air  to  tupport  combustion  of  fual  boilart. 

(3)  BOILERS,  BOILER  ROOM  AND  CHIMNEY.  Tkit  aquipmant,  alonq  with  circulating  pumpt,  kaat  aichangart,  connacting 
watar  and  ttaam  piping,  and  otkar  accattoriat  utad  with  fual  burning  aquipmarrt,  ara  aliminatad  from  tha  pramitat. 

(4)  SAFETY — QUIETNESS.  No  dangar  of  violant  failurat,  atpkyaiation  from  carbon  monoiida  and  othar  gatat,  and  no  fual 
laakaga  or  impropar  adjuttmant.  Tka  combustion  noita  and  vibration  ara  alto  aliminatad. 

(S|  CLEANLINESS— HEALTHFULNESS.  All  kinds  of  oily  film  ratidua,  flua  dapotitt,  tmoka,  Rama  and  fumat  ara  aliminatad. 
Claaning  costs,  janitor  aipantat.  painting  costs,  housakaaping  ckoras  can  ba  drastically  raducad. 

(6)  COMFORT — FLEXIBILITY.  Haat  only  whan  and  whara  naadad.  Each  room  or  tpaca  kaatad  indapandantly  with  own 
tkarmostat  to  giva  accurata  control,  ragardlatt  of  location.  Such  flaiibility  in  any  otkar  typa  of  tystam  it  mora  cotHy 
bacausa  of  aipanslva  controls,  motor  valvas.  ate.  Room  may  ba  addad  in  futura  without  aipantiva  haating  plant  axpantion. 

(7)  BUILDING  COST.  Eliminating  of  boilar,  fual  storaga  facilitias,  ckimnay,  auiiliarias,  and  in  many  casat  an  artra  building, 
tavas  floor  tpaca  and  raducas  construction  cost,  particularly  in  commarcial  installations. 

(8)  MAINTENANCE  AND  SERVICE.  Sarvica  labors  and  opa rating  dlfficultias  usually  ara  matarially  raducad.  No  boilar  or 
pump  raplacamants.  Ellminatas  postibla  fraata-upt  from  possibla  boilar  braakdowns.  Sarvicas  of  oparating  anginaart, 
raquirad  in  soma  araas.  ara  no  longar  naadad. 

(9)  HEAT  LOSSES  FROM  DISTRIBUTION  SYSTEM.  Ganarating  tha  kaat  at  tka  point  of  uta  alimlnatas  aitansiva  lott  of  haat 
anargy  through  tranckas,  piping  and  ductwork.  No  anargy  wastad  during  ofl-cycia  and  no  standby  lostat.  Staam  or  hot 
watar  circulation  is  aliminatad  along  with  accompanying  kaat  lou  through  piping. 

(10)  SUMMER  AIR  CONDITIONING.  Tka  alactric  powar  facilitias  ara  sultabla  for  tummar  air  conditioning.  Either  central 
system  or  unit  conditioner  readily  adaptable. 

(11)  PARTIAL  LOAD.  Oparating  cost  of  aquipmant  remains  constant,  even  at  partial  load  in  contrast  to  fuel  fired  equipment. 

(12)  LONGER  LIFE.  Lack  of  corrosion  and  wearing  out  of  parts  artands  the  life  of  the  major  equipment  to  that  of  the  building. 

(13)  FUEL  PRICES.  Fuel  pricas  have  been  and  will  continue  to  increase,  in  soma  araas  at  a  vary  rapid  and  consistent  rata,  while 
alactrlclty  it  holding  firm. 
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be  a  small,  self-contained,  indei)endent,  forced  circula¬ 
tion  type  of  unit,  located  in  the  vicinity  of  the  mois¬ 
ture  producinjf  appliance. 

Such  a  unit  is  very  practical,  since  the  dehumidifier 
removes  the  excess  moisture  and,  at  the  same  time,  re¬ 
turns  the  latent  heat  of  vaporization  to  the  space  in 
the  form  of  useful  heat.  The  filter  and  the  odor  ab¬ 
sorber,  on  the  other  hand,  maintain  a  clean  and  odor 
pure  environment.  In  this  way,  electric  heatinR  sys¬ 
tems  can  control,  simultaneously,  the  tempt'rature, 
humidity,  cleanline.ss  and  distribution,  and  thus  over¬ 
come  one  of  the  criticisms  .sometimes  dirwted  toward 
the  in-the-siwice  type  of  electric  heatinjf  unit.s. 

Cost  of  Excessive  Ventilation  Air 

Another  worth-while  reduction  can  frequently  be 
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si>ace  per  iwr.son  and  the  activity,  as  showm  by  Fijt.  4*. 
Some  minimum  outd<M)r  r»*quirement.s  ( during  the 
heatinR  sea.son),  established  Iwick  in  1936  under  lab¬ 
oratory  conditions  and  shown  as  curve  C  of  the  fiRure, 
vary  from  8  cfm  iH*r  iHTson  when  occupyinR  a  volume 
of  400  cu.  ft.  to  25  cfm  iH*r  iHT.son  with  100  cu  ft  of 
spiice.  In  contrast,  present  day  practice  indicates  ven¬ 
tilation  air  quantities.  duriiiR  the  cooliriR  cycle,  of  15 
cfm  i)er  i>erson  with  a  minimum  of  10  cfm  for  Reneral 
office  areas,  with  .some  smokiiiR.  For  private  offices 
with  no  smokiiiR,  the  r»*commende<l  fiRures  increase*  to 
25  cfm  iwr  iK-r.son,  and  with  considerable  smokiiiR  to 


100  200  300  400  500  600  700  800  900 

Occupied  space,  cubic  feet  per  person 


(A)  Air  required  to  provide  necessary  oxygen  content 
(B|  Air  required  to  prevent  COj  concentration  from 
rising  above  0  6X 

(C)  Air  required  to  remove  objectionable  body  odors 
on  sedentary  adults  [from  ASHRAE  Guide) 

(Dl  Data  in  curve  C  increased  by  50x  and  projected 

to  allow  for  moderate  physical  activity  and  odo'S 


Fig.  4.  Ventilation  require¬ 
ments  related  to  cubic 
feet  of  occupied  space 
per  person. 


realized  in  the  heatinR  and  coolinR  requirements  of  a 
structure,  irrespective  of  the  type  of  heatinR  sy.s- 
tem,  by  the  proper  .selection  of  the  ventilation  air 
quantities. 

InterestinRiy  enouRh,  the  commonly  u.sed  ventilation 
air  quantities  are  not  Roverned  by  the  oxyRen  require¬ 
ments  or  the  carbon  dioxide  liberated,  which  for  nor¬ 
mal  activity,  are  about  0.89  and  0.74  cu  ft  jier  man¬ 
hour,  respectively;  but  instead  by  the  odors  risinR 
from  occupancy,  livinR  habits,  smokinR,  or  other  such 
.sources.  The  reduction  or  control  of  these  odors  are 
Renerally  attempted  by  introilucinR  air  in  sufficient 
quantities  to  dilute  the  odor  concentration  to  a  non- 
objectionable  level.  Such  odor  free  air  may  be  outdoor 
air,  but  the  more  preferable  and  positive  way  is  to 
employ  odor  ab.sorbinR  materials. 

Unfortunately,  there  are  no  Renerally  accepted  pro¬ 
cedures  for  predetermininR  the  correct  amount  of 
ventilation  air  for  any  Riven  application  and,  con.s<‘- 
quently,  the  amount  selected  in  many  in.stances  de¬ 
pends  upon  the  individual  experience  and  preference 
of  the  desiRn  eriRineer.  The  ventilation  air  require¬ 
ments  for  human  occupancy  are  a  function  of  the 


30  cfm  or  0.25  cfm  |s*r  .sq  ft  of  floor  area,  whichever 
is  the  Rreater. 

This  rule  of  thumb  methoil  disreRards  the  available 
cubic  foot  of  space  iK*r  jH^rson  (which  is  relateil  to  the 
ventilation  n*quirements,  as  shown  by  FiR.  4 )  and 
thereby  frequently  results  in  excessive  ventilation  air. 
Even  .so,  .some  desiRn  eriRinwrs  work  on  the  th«*ory 
that,  if  15-30  cfm  p«‘r  iierson,  for  in.stance,  is  acci*pt«sl 
practice,  then  40-60  cfm  will  b«*  lM*tter.  There  are  no 
avaikible  data,  howtwer,  which  indicate  moh*  healthy 
and  acceptable  conditions  will  result  with  increa.sed 
air  quantities  and  actually  there  is  no  factual  infor¬ 
mation  to  indicate  an  adverse  effist.  if  the  quantities 
are  nsluced.  It  dws  ap|M*ar  to  be  axiomatic,  there¬ 
fore,  that  rea.sonable  ventilation  quantities,  without 
.sacrificiriR  a  healthful  environment,  .should  Iw  .selectisl 
in  order  to  obtain  a  minimum  first  cost  and  ojs'ratinR 
cost. 

In  fact,  even  minimum  quantities  of  outdoor  air 


*  From  Cauto  and  Control  of  Odor  in  Air  Conditionad  Spacat.  by 
Warran  Viatsman,  Air  Conditioning,  Hnofing  and  Ventilating,  Sap- 
tambar,  1959. 
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may  Ik*  unacceptable,  lK*cause  of  the  objectionable, 
irritable  and  toxic  odors  in  the  atmosi>here  due  to  a 
hijfh  i)ercentiiKe  of  hydrogen  sulphide,  smoK,  and  other 
chemical  effluence  from  industrial  processes.  It  is  be¬ 
cause  of  this  po.ssibility  that  physical  or  chemical  odor 
removal  units  are  increasing  in  popularity. 


Rg.  5.  Relation  between  air  velocity  at  hood  opening  and 
distance  to  working  surface  for  rectangular  hoods. 


It  has  be<‘n  found,  for  instance,  that  an  ab.sorbiiiK 
material,  such  as  activated  charcoal  together  with  a 
conventional  air  filter  or  an  electric  filter,  is  quite 
effective  in  removinjr  tobcicco  smoke  and  other  such 
odor  cw'iusiriK  substanc<‘s.  UsiiiK  such  a  unit,  alonK 
with  a  minimum  amount  of  outdoor  air  in  a  year-round 
air  conditionirqr  .sy.stem,  can  Ik*  very  practical  and  will 
frequently  .show  an  attractive  siivinjr  in  Ixith  first  cost 
and  operating  co.st  over  a  system  usinjr  just  the  larjrer 
quantities  of  outdoor  air. 

Ventilation  for  Kitchen  and  Industrial  Processes 

.Many  excellent  examples  of  excessive  outiliKir  air 
usajre  can  Ik*  found  in  commercial  and  indu.strial  ap¬ 
plications.  In  many  instances,  ventilation  air  quanti¬ 
ties  for  kitchens  and  indu.strial  applications  are  enor¬ 
mous  and  fr(*quently  the  heat  r«quin*d  to  temp<*r  the 
air  will  exceed  all  of  the  other  heat  lo.s.ses  of  the  struc¬ 
ture.  Fortunately,  there  are  .several  practical  and  at¬ 
tractive  methods  for  achievinjf  considerable  savings, 
includintf : 

I.  Injecting  untem|K“nsl  supply  air  into  hot  areas 
or  over  hot  equipment,  .so  as  to  pick  up  the  heat 


without  causing  uncomfortable  working  condi¬ 
tions. 

2.  Heating  the  supply  air  with  waste  ga.ses  or  hot 
di.scharged  air  by  means  of  a  heat  exchanger. 

3.  Employing  vented  hoods  over  heat  producing 
equipment. 

Perhaps  the  third  suggestion,  of  employing  vented 
hoods  to  reduce  the  ventilation  requirements,  offers 
the  most  attractive  possibilities  for  the  normal  type  of 
commercial  or  indu.strial  application.  Attractive  and 
structural  acceptable  hoods  are  frequently  used  in  hotel 
and  restaurant  kitchens,  for  instance,  but  relatively 
little  information  is  available  on  effective  methods  for 
entraining  and  exhausting  the  fumes  from  localized 
areas  with  a  minimum  consumption  of  room  air.  Care¬ 
lessness  and  over  liberal  designs  of  hoods,  not  only 
result  in  fantastic  ventilating  air  requirements  wdth 
the  corre.sponding  high  initial  and  operating  costs,  but 
create  formidable  problems  of  introducing  the  make¬ 
up  air  in  the  space.  I..arge  hoods  require  le.ss  air  per 
unit  volume  than  smaller  one.s,  as  illustrated  by  Fig.  5. 
This  figure  shows  the  relationship  between  air  velocity 
at  hood  opening  and  di.stance  between  hood  opening 
and  working  surface.  It  can  be  noted  that  the  ratio 
of  length  to  width,  as  well  as  the  di.stance  above  the 
work  surface,  effects  the  required  velocity  of  the  hood 
oiK*ning.  The  curv’es,  in  Fig.  H,  are  ba.sed  on  a  30  fpm 
velocity  above  opt*rating  periphery.*  Velocities  below 
.30  fpm.  even  as  low  as  10  fpm,  have  been  found  to 
be  adequate  if  the  opt*n  areas,  not  in  u.se,  are  covered 
with  a  .suitable  metal  .shield.  With  these  lower 
I)eriphery  velocities,  the  required  air  velocity  at  the 
hood  opening  is  proportionally  reduced.  For  example, 
changing  the  periphery  velocity  from  30  to  10  fpm.  of 
a  hood  with  a  length  six  times  the  width  and  at  a 
height  W  above  working  area,  will  cau.se  a  correspond¬ 
ing  reduction  in  the  velocity  at  the  hood  opening  from 
40  to  13.4  fpm. 

In  some  in.stances,  unheated  outdoor  air  can  be  in¬ 
troduced,  as  .shown  by  Fig.  6,  to  prevent  drafty  con¬ 
ditions  in  the  kitchen  and,  at  the  .same  time,  to  materi¬ 
ally  reduce  the  heating  requirements.  In  such  an  ar¬ 
rangement,  it  is  often  feasible  to  use  65%  of  the  ven¬ 
tilation  air  directly  from  the  outside  and  only  35% 
from  the  .surrounding  area. 

Off-Peak  Storage 

Another  a.spect  of  electric  heating,  along  with  insu¬ 
lation  and  other  heat  .saving  devices  which  are  des¬ 
tined  to  become  more  popular  and  acceptable,  is  off- 
peak  heat  storage.  Acceptable  forms  of  heat  storage 
will  not  only  be  attractive  to  the  u.ser  but  will  encour¬ 
age  .some  of  the  eh*ctric  utilities  to  have  a  heating  rate 
to  further  improve  the  comiK*titive  position,  particu¬ 
larly  in  the  commercial  and  indu.strial  field.  At  the  pre.s- 
ent  time,  water  is  usually  used  as  a  storage  medium, 
IKirticularly  in  the  northeastern  section  of  the  country. 
In  this  area,  approximately  17%  of  the  electric  utili¬ 
ties  have  a  night  heating  rate  which  averages  about 
55  to  60%  of  the  day  rate.  The  night  rate  is  usually 
applicable  for  7  to  8  hours,  .starting  around  10  to 
11  pm. 


•  From  Design  of  Kitchen  Range  Hoods,  J.  M.  OallaValle,  Air  Condi- 
tioning,  Heating  and  Ventilating,  August,  1953. 
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There  are  several  other  possibilities  of  off-peak  heat 
storage,  in  addition  to  the  hiyh  temperature  water 
systems,  such  as  the  heat  of  fusion  or  the  heat  of 
vaporization  of  chemicals,  and  those  employing  ma¬ 
terials  having  high  specific  heat.  A  form  of  the  spe¬ 
cific  heat  type  of  .storage  has  been  u.sed  in  Scotland 
and  other  parts  of  England,  and  several  installations 
are  now  operating  in  this  country.  This  .system,  which 
employs  the  concrete  floor  as  the  storage  medium,  in 


Fig.  6.  Suggested  method  of  providing  unheated  outdoor 
air  for  hood  ventilation  to  cut  heating  and  cooling  cost. 

conjunction  with  embedded  electric  heating  cable,  is 
particularly  attractive  for  warehou.ses,  storerooms, 
garages,  and  similar  commercial  structures  where  a 
4  or  5  deg  F  indoor  temperature  variation  is  acceptable 
and  where  a  .special  reduced  electric  rate  is  available 
during  specified  off-peak  hours.  During  the  permi.s- 
sible  charging  period,  the  concrete  floor  is  heated  to 
predetermined  temperatures,  which  are  .scheduUsl  to 
change  with  the  outdoor  temiH‘rature.  The  floor  tem¬ 
perature  may  var>’  between  70-75  deg.  at  mild  outdoor 
temperatures,  and  be  increa.sed  to  80  or  even  90  deg 
when  extremely  cold  weather  is  being  experienced. 

Field  tests  have  proven  that  heat  stored  in  the  con¬ 
crete  floor  will  maintain  rea.sonably  acceptable  temper¬ 
atures  during  the  8  to  10  non-charging  hours  with¬ 
out  any  excessive  drop  in  surface  temperature. 

This  type  of  low  temperature  floor  nidiant  .system 
has  a  number  of  design  and  application  advantages. 
For  in.stance,  evenly  di.stributed  temi)eratures  are  pro¬ 
vided,  air  currents  are  minimized,  and  drafts  nduc(*d. 
In  addition,  the  temperature  is  greatest  near  the  floor 
and  lowest  near  the  ceiling.  This  is  the  conver.se  of 
gravity  or  forced  convection  .systems  which  generally 
have  the  higher  air  temperature  at  the  ceiling.  Con- 
.sequently,  the  conduction  heat  lo.ss  for  a  floor  radiant 
.sy.stem  should  be  less  than  for  the  convection  types 
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of  system.s.  Al.so,  there  i.s  some  indication  that  the 
natural  air  infiltration  rate  i.s  lower  with  low  tem- 
l»erature  radiant  systems,  because  of  the  elimination 
of  the  thermal  head  (or  chimney)  effect  which  is 
prevalent  in  convection  heating.  Such  a  system  al.so 
offers  attractive  po.ssibilities  for  the  electric  utilities 
to  establish  off-iH‘ak  rates  which  can  make  electric 
heating  more  comjn'titive  with  any  fuel  system. 

High  Temperature  Infrared  Radiant  Systems 

.Another  form  of  electric  heating,  finding  increasing 
acceptance  in  many  imlustrial  ami  commercial  comfort 
heating  applications,  is  the  high  intensity  infrared 
radiant  heating  units.  In  contnist  with  the  low  tem- 
IH*rature  floor  radiant  .systems,  which  often  rerjuinsl 
utilization  of  the  full  flmir  or  ceiling  area  to  obtain 
sufficient  heating  eff»*ct,  the  high  tenijarature  units 
emit  a  much  greater  quantity  of  thermal  radiation  p<*r 
unit  area. 

The.st‘  high  tem|M*rature  units,  which  resemble 
rtuore.scent  lighting  fixture.s,  are  scientifically  designed 
to  enable  the  long  wave  infrartsl  rays  to  jmsss  through 
cold  air  and  to  warm  objwts  which  fall  within  it.s 
focuse<l  l)eam.  This  optically  engin»s*rr*d  reflector  thus 
insures  a  maximum  radiant  effect  with  a  minimum 
tran.sfer  of  convection  and  conduction  h«it  to  the  am¬ 
bient.  The  pure  fu.setl  (|uartz  tula*  heating  element  is 
a  rt'fractory  material  which  can  withstand  temp<*r- 
atures  up  to  1800  deg.  The  quartz  envelo|M‘  resists 
thermic  .shock  and  will  withstand  ice  cold  water  sprays 
without  damage.  Thus,  it  is  suitable  for  either  indisir 
or  outdoor  application  in  the  coldest  of  climates. 

High  temis-rature  infransl  heating  can  be  us»sl  for 
many  comfort  heating  installations,  including  sj*ot 
heating  in  warehouses,  machine  shops,  stadium  grand¬ 
stands,  bus  .stations,  theater  marque«*s.  l>arns,  churches, 
nailroad  stations  and  rejKiir  shops,  swimming  j*<*ol 
j)erimeters.  iron  and  .steel  foundries,  and  all  high  l)ay 
areas  which  may  be  difficult  to  heat  Ix'cau.se  of  pos¬ 
sible  .stratification.  This  tyja*  of  heating  is  |«»rticu- 
larly  applicable  for  warming  workers  in  op<*n  and 
semi-op<*n  areas,  such  as  loading  do<-k.s  or  buildings 
where  large  doors  are  frwjuently  ojiened.  Since  com¬ 
fort  can  lx*  achiev»*<l  with  spot  heating,  without  raising 
the  ambient  temjx'rature,  a  considerable  saving  in  oje 
erating  cost  can  result  over  convection  heating.  Other 
advantages,  in  addition  to  ojH'rating  cost,  include  re¬ 
duction  in  cleaning  and  maintenance  cost,  ease  and 
••conomy  of  the  installation,  and  elimination  of  ob¬ 
structions  in  the  working  area. 

Some  exi>erience  is  ess<*ntial  in  designing  these  in¬ 
stallations  and  the  heater  manufacturers  should  Im* 
consults.  Consideration  should  not  only  lx*  given  to 
the  building  heat  loss,  but  to  the  radiant  intensity  at 
the  working  level  where  the  heating  is  desired.  It 
should  be  noted  that  go<xl  insulating  practices  are  al.so 
beneficial  in  this  tyjx*  of  heating.  I>oading  of  12  to  2<> 
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wiitUs  iH*r  .squan*  fool  is  normally  ustsl  in  a  reasonably 
well-insulutp<l  buildiiiK  in  continuous  use.  This  in¬ 
tensity  is  often  increased  to  ItO  to  fiO  watts  i)er  square 
foot  for  heating  the  |H*rimeter  of  the  building  or  lo¬ 
calized  work  areas. 

Domestic  Electric  Water  Heating 

Another  example  of  the  .savirqrs.  which  can  Ik*  traiin'd 
by  takintr  full  advanta^re  of  elwtricity’s  ability  to  gen¬ 
erate  the  heat  when  aiul  where  ne«*d«Hl,  is  demonstraterl 
by  domestic  water  heatinjf  applications. 

The  traditional  approach  to  supply  hot  water  to  each 
fixture  in  the  buildin^r,  particularly  in  commercial  and 
industrial  installations,  is  to  u.se  a  remotely  located 
iMiiler  with  a  forcerl  hot  water  circuit.  The  water  in 
this  lcK>p  must  be  continuously  circulat<*d  by  a  fairly 
substantial  size  motor  driven  pump  in  order  to  h;ive 
in.stantaneous  hot  water  at  all  times. 

This  tyjH*  of  installation  is  relatively  hijrh,  in  both 
first  co.st  and  in  o|H*ratin>r  cost.  The  first  cost  is  hi>rh 
tK*cause  lM)th  a  hot  and  a  cold  water  line  must  jro  to 
each  fixture;  hijrh  in  ojK-ratinK’  cost,  because  of  the 
kilowatt-hours  consumed  by  the  continuously  oiK*rated 
pump  and  by  the  heat  wa.sted  from  the  hot  water 
|)ipin>r.  This  pijK*  heat  loss  is  an  imiwrtant  considera¬ 
tion  since  it  has  lH*«“n  found  in  .some  in.stallations  to 
represent  r»(K,  of  the  heat  suppli«*d  to  the  water  by 
the  central  unit.  It  mitrht  be  contended  by  advocates 
of  such  a  remotely  Im-ated  .system  that  the  piping  loss 
is  not  really  wasted,  since  it  jroes  towards  heatintr  the 
building.  This  normally  is  not  the  ca.se,  since  the 
piping  is  usually  lo<ated  in  the  interior  of  the  buildinjr 
which  seldom  recjuires  heatin»r,  lM*cause  of  the  li»;htinv 
and  other  internal  Rain.  In  fact,  this  pijM*  los.s.  in 
many  instances,  actually  contributes  to  the  overheat- 
in>r  of  the  internal  areas  in  the  winter  jH'riod  and 
also  adds  to  the  c(K)lin>,'  loa<l  in  the  summertime.  Of 
course*,  in  some  instanc«*s  this  pijH*  loss  can  Ik*  r»*ductHl 
by  insulation,  but  this  material  ad«l.s  to  the  already 
hi^rh  first  cost  of  the  .system. 

The  lo^'ic.'il  approach  for  overcoming'  th«*  di.sadvan- 
ta^re  of  the  remotely  l<K'ated  heating'  units  is  to  u.se 
.»mall  individual  electric  hot  water  units  imnu*<liately 
adjacent  to  each  fixture,  similar  to  that  shown  by  h'iK. 
7.  In  such  an  installation,  only  the  cold  water  line 
ne<*d.s  to  Ik*  install(*<l  throughout  the  builditiK  and.  con- 
s**<|uently.  all  pipin^t  los.ses  and  circulatin>r  pumps  are 
(‘liminated.  In  addition,  lM*cau.se  of  the  absence  of  the 
piping  loss«*s  and  the  nearne.ss  of  the  heater  to  the 
fixture,  the  water  temiK*rature  can  Im*  held  at  12(1  dej?  F 
(which  is  about  as  hot  as  the  human  hand  can  endure) 
or  even  lower,  instead  of  14(1  to  IfiO  dejr  Kenerally  u.sed 
for  central  .systems.  Maintaining  lower  water  temi)er- 
atures  in  this  manner  will  not  only  apprwiably  reduce 
the  ener^ry  consumption  but  al.so  eliminate  the  corro¬ 
siveness  of  the  water  which  shortens  the  life  of  the 
pipiiiK. 

Small  individual  electric  units  at  each  fixture,  there- 


Fig.  7.  Small  individual  electric  water  heater  to  eliminate 
customary  hot  water  line. 


fore,  can  show  a  considerable  .savinpr  in  the  annual 
owning  and  oi)eratin»r  co.st  over  fuel  heatinj!*,  becau.se 
of  the  re<luction  of  the  pipinpr  and  other  materials 
combine<l  with  the  more  effective  u.se  of  the  heat.  It 
is  to  l)e  nottnl  that  fuel  type  domestic  water  heaters 
can  Ih*  either  the  lar>re  remote  t>T)e  boilers,  .similar 
to  that  ust*d  for  comfort  heatinK,  or  the  so-called  flame 
tyjK*  units.  In  any  comparative  evaluation  with  electric 
units,  it  is  es.sential  to  jrive  proper  consideration  to 
the  inefficiencies  of  the.se  latter  types  of  units.  The 
flame  (yi)e  water  heaters  are  basically  more  inefficient 
in  o|H*ration  than  even  the  previously  mentioned  con¬ 
ventional  fuel  fired  boilers.  This  is  bec*au.se  the  open 
flame.  Kenerally  applied  to  the  bottom  of  the  tank, 
cau.ses  the  sediment  and  scale  (from  the  water  and 
from  the  pro<lucts  of  combustion)  to  form  an  insu¬ 
lating.'  crust  which  resists  the  transfer  of  heat.  In 
contra.st.  the  comparable  electric  heater  has  no  flame, 
no  .<;cale  formation,  and  no  sediment  to  effect  heat 
transfer,  since  the  heatinjr  element  is  either  immersed 
directly  in  the  water  or  strapi^ed  around  the  exterior 
of  the  tank  alK>ve  the  Iwttom. 

School  Electric  Heating 

The  economic  advantajre  to  be  trained  by  utilizing 
all  jwssible  heat  saving  procedures  and  by  generating 
the  heat  at  the  iwint  of  u.se  is  al.so  excellently  dem- 
oiKstratwl  by  .school  heating  applications. 

Most  cla.ssrooms  are  only  occupied  7  to  9  hours  per 
day  and  5  days  per  week,  which,  excluding  legal  holi¬ 
days  and  the  extended  vacation  at  Christmas  and  Eas¬ 
ter,  represents  20-25^c  of  the  school  year.  During  this 
relatively  short  period,  a  72-75  deg  indoor  temper¬ 
ature  is  generally  maintained  and  a  predetermined 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JULY,  19*0 


87 


REFERENCE  SECTION 


TABLE  3— ELECTRIC  HEATING.  KILOV/ATT-HOURS  FOR  SEVERAL  ELEMENTARY  SCHOOLS* 


Location  of  School 

SqFt 

Roor  Aroa 

Numbor 
of  Rooms 

Calculatod 

Hooting 

Roquiromants, 

KW 

Actual 

Soasonal 

Hooting 

Roquiromants. 

KWH 

Moasurod 

Hoot 

Oomand, 

KW 

KW 

Othor 

Uso 

Total  KW 
Domand 
of  Hooting  and 
Othor  Usos 

KWH 

Total 

Dogroo-Days 

•58-’59 

Hfn. 

Soason 

Collogo  Comor,  Ind.  . . 

20,326 

_ _ 

9 

260 

187,200 

232 

55 

266 

257.854 

5,981 

PorHmouth,  Ohio 

23,540 

13 

205 

155,520 

184 

64 

225 

226,560 

4,098 

Ponn  Township,  Ind.  .  . 

I9«,600 

50t 

2,650 

2,495.520 

1,581 

259 

1.685 

2.829.600 

6.585 

Hartford  City,  Ind. 

9.190 

6 

127 

111.600 

78 

16 

84 

127.120 

6,039 

Gorman  Township,  Ind. 

29,300 

13 

382 

424.128 

346 

83 

398 

498.240 

6.642 

South  Bond,  Ind. 

16.270 

II 

417 

252,576 

187 

52 

216 

295.884 

6.628 

Wintorsvillo,  Ohio  .... 

7,500 

6 

125 

100,167 

100 

35 

120 

118.643 

5.543 

Gamor,  Kontucky  .  . . . 

8,512 

6 

124 

96.840 

108 

22 

119 

123.240 

4.452 

*  Schools  aro  locatod  in  aroa  sarvad  by  Amarican  Elacfric  Powar  Co. 
t  2-Story  Building 


amount  of  ventilation  air  i.s  u.sed.  Even  so,  the  con¬ 
duction  and  ventilation  air  heat  loss,  durinpr  this  occu¬ 
pied  period,  is  off.set  to  a  considerable  extent  by  the 
lijrhts,  people  and  solar  effect.  Generally,  no  heat  at 
all  is  needed  at  outdoor  temperatures  of  about  40  detr 
or  hijrher  and  instead  some  form  of  coolinf?  mu.st  be 
provided  to  prevent  overheating  in  the  cla.ssrooms.  In 
addition,  a  further  reduction  in  the  annual  heatinR 
requirement  can  be  realized  by  holdinR  an  indoor  tem¬ 
perature  of  50  to  60  detr  durinjr  the  remainintr  75-80''i-, 
unoccupied  period,  of  the  .school  year. 

With  such  widely  variable  heatinjr  loads,  the  design 
capacity  of  the  sy.stem  is  very  seldom  required  and 
actually  most  of  the  time  only  25%  or  even  less  of 
the  rated  capacity  is  needed.  Fuel  fired  units  remotely 
located  in  a  boiler  room  and  connected  to  a  network 
of  hot  water  or  .steam  pipinK,  with  the  accompanyinjr 
hifrh  .standby  los.ses  from  the  boiler,  from  the  stack, 
and  from  the  pipinsr,  will  re.sult  in  an  exceedingly  low 
overall  sea.sonal  op)eratinK  efficiency. 

In  contra.st,  the  electric  heatinj?  units,  located  within 
the  clas.srooms,  will  not  only  eliminate  all  such  los.ses 
and  inefficiencies  but  in  addition  can  often  be  installed 
at  a  lower  initial  cost.  It  is  important  to  remember, 
however,  that  the  main  objective  in  the  desifrn  of  elec¬ 
tric  heating  systems  is  not  ju.st  the  lower  first  cost 
but  a  lower  annual  owming  and  operating?  cost,  by 
taking  full  advantage  of  all  of  the  application  and  op¬ 
erating  characteri.stic.s,  as  outlined  in  Table  2.  A  defi¬ 
nite  outline,  such  as  given  by  Fig.  2,  is  very  helpful 
in  making  this  annual  cost  evaluation,  in  order  to 
make  certain  that  proper  credit  is  given  to  all  such 
items  as  saving  in  floor  space,  reduction  in  main¬ 
tenance  and  service  expenses. 

For  electricity  to  have  maximum  advantage  over 
competitive  systems,  the  .school  building  must  be  de¬ 
signed  and  erected  to  make  u.se  of  all  possible  heat 
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.saving  procedure.s,  such  as  recommended  insulation, 
adequate  but  not  exce.s.sive  ventilation  requiremenl.s, 
and  accurate  op<'rafing  controls  for  full  utilization  of 
all  the  inherent  characteri .sties  of  electric  heating. 
Actually,  impre.ssive  .savings  can  be  realized  in  the 
heating  system  and  even  more  in  the  structure,  since 
the  architect  or  consulting  engineer  need  no  longer 
be  concerned  with  the  boiler  room,  chimneys,  piping, 
trenches,  crawl  sjiaces,  and  as.sociate<l  physical  and 
mechanical  considerations  of  conventional  wet  heat 
.system.s.  The  building  can  literally  l>e  designed  around 
the  extraordinary  flexibility  of  the  electric  sy.stem. 
Ju.st  to  substitute  electric  heating  for  a  .steam  or  hot 
water  lx)iler  in  a  given  building,  is  certainly  not  the 
proper  procedure  and,  if  followed,  will  frequently  be 
disappointing  in  Iwth  initial  cost  and  operating  cost. 

Design  Factors 

There  has  b«*<Ti  some  acceptance  of  electric  h«it  for 
.schools  as  demon.st rated  by  the  more  than  230  elec¬ 
trically  heated  .schools  already  completed  or  under  con¬ 
struction.  Some  of  the  design  and  operating  factors 
of  a  fevs'  of  thes<‘  installations,  which  have  been  oper¬ 
ating  for  a  year  or  more  on  the  American  Electric 
PoMS’er  Company  sy.stem.  are  given  in  Table  3.  It  is 
to  be  noted  that  the  o|H*rating  cost  i.s  quite  variable, 
depending  ujKjn  the  type  of  building,  amount  of  ven¬ 
tilation  (which  can  account  for  40-50''r  of  the  heating 
rrs^uirements),  and  all  of  the  other  factors  previously 
mentioned.  Any  comjKiri.son,  therefore,  of  the  heating 
Ktu’s  with  fuel  hmting  system.s  or  even  with  other 
electric  system.s  on  a  .stiuare  foot  or  cubic  foot  basis, 
can  be  and  u.sually  will  be  very  mi.sleading.  Such  oper¬ 
ating  data,  as  given  in  Table  3  can  be  beneficial  in 
determining  the  constants  which  are  applicable  to  the 
standard  heating  formulas  generally  u.sed  for  predict¬ 
ing  the  annual  energy  consumption. 
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Slope  of  the  Hydiaiilk  Grade  line.  FI  per  Ft 
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V  •  Bfean  Flow  Velocity,  Ft  per  Sec,  Q  *■  Flow  Cepadty,  Co  Ft  per  Sec 


*A 

.01 

*•9 

40 

34 

^7 

43 

*49 

5.1 

iJ 

5-* 

44 

6.9 

84 

74 

134 

SJ 

01.0  1 

97 

30.5 

ioj6 

4*  JO 

KI4 

5« 

«»-9 

9* 

144 

138 

«S-7 

198 

174) 

071 

184 

3S9 

19.5 

4«3 

ta6 

S*3 

Slope  of  tke  HydrMdk  Grade  lira,  Ft  per  FI 


o4 

.00 

3.1 

4* 

34 

•70 

4.S 

*57 

54 

*4 

6.1 

4J 

74 

84 

84 

*4.7 

94 

**4 

10.0 

30.0 

lU 

444 

ttJO 

59 

134 

98 

*5-* 

*46 

i64 

009 

x8jo 

086 

*94 

37* 

00.5 
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REFRIGERANT  PIPING 

Hoohupc  for  EvoporoHvo  Condontors 


max.  liquid  velocity 


MULTIPLE  EVAPORATIVE  CONDENSERS  WITH 
EQUALIZATION  TO  CONDENSER  INLETS 


DETAIL  SHEET— AIR  CX)NDmONINe.  HEATING  AND  VENTILATING 


The  Engineering  Significance  of 


Normal  Atmospheric 
Pressure 


•  How  It  Varies  with  Altitude 

•  A  Simple  Means  of  Estimation 


Often,  the  elevation  of  an  air  handling  system  makes  a 
great  difference  in  design  calculations.  Engineers  should 
know  the  derivation  of  so^lled  "standard"  variation  of 
atmospheric  pressure  and  temperature  in  order  to  apply 
values  correctly.  A  multi-preuure  air  chart  is  appendea. 

¥T  i*  well  know'n  that  atmospheric,  or  barometric, 

■■■  pressure  decreases  with  altitude.  What  is  less  well 
known,  and  perhaps  ma.v  be  haz.v  to  many  enRineers. 
is:  Just  how  does  normal  atmospheric  pressure  de- 
crea.se  with  altitude,  and  w’hat  is  the  basis  for  this 
decrease? 

Before  an.swerinR  this  question,  it  seems  that  the 
term  “normiil  atmospheric  pressure”  should  be  defined. 
By  “normal"  is  meant  somethinR  related  to  "averaRe." 
In  other  words,  values  of  normal  atmospheric  pressure 
are  intended  to  be  averaRes,  but — w’hat  is  important 
here  the  term  “averaRe”  connotes  that  there  is  varia¬ 
tion.  Atmospheric  pressure  at  any  Riven  altitude  varies 
with  location  over  the  surface  of  the  earth,  with  verti¬ 
cal  temperature  distribution,  with  time,  with  humidity, 
and  with  w’eather  conditions  in  Reneral.  In  .spite  of 
these  known  variations,  values  of  normal  atmospheric 
pressure  as  a  function  of  altitude  are  needed  by  the 
air-conditioninR  and  ventilatinR  enRineer,  primarily 
in  computations  involvinR  air  density,  in  any  problem 
of  system  desiRn.  Additionally,  the  accurate  relation 
between  the  moi.sture  content  of  air  and  the  dr>’-  and 
wet-bulb  temperatures  depends  on  total  atmospheric 
pressure,  as  do  many  other  psychrometric  relations. 
Thus  in  u.se  of  the  ordinary  psychrometric  chart,  cor¬ 
rections  are  required  if  atmospheric  pre.s.sure  deviates 
siRnificantly  from  the  .standard  .sea-level  value. 

Values  of  air  density  are  required  in  computinR  vol¬ 
umes  of  air  required  for  combustion,  in  testinR  venti¬ 
latinR  .systems,  in  computinR  sensible  heat  loads,  and 
in  evaluatinR  fan  performance  teats — to  list  a  few 
examples  of  the  many  situations  in  which  knowledRe 
of  atmospheric  pressure  is  required.  Whenever  atmos¬ 
pheric  pressure  can  be  measured  on  the  spot,  as  durinR 
a  fan  performance  te.st  or  in  determining  velocity  in  a 
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ventilating  duct  with  a  pitot  tube,  such  should  be  done. 
For  this  purpose,  a  mercury’  or  aneroid  barometer  may 
be  u.sed,  and  the  value  obtained  should  be  utilized  in 
preference  to  a  normal  value.  The  aneroid  barometer 
is  a  portable  device,  and  temperature-compensated 
instruments  of  good  accuracy  are  available. 

But  whenever  system  design  is  involved,  and  a  figure 
must  be  chosen  as  a  basis  for  calculating  operating 
characteristics,  data  on  normal  atmospheric  pressure 
as  a  function  of  altitude  are  a  neces.sary  accompani¬ 
ment.  For  example,  the  design  of  an  exhaust  system 
for  construction  and  operation  in  Denver,  at  an  eleva¬ 
tion  of  about  5,400  ft,  may  be  very  similar  to  the  de¬ 
sign  of  a  system  to  be  operated  at  sea  level,  except  that 
the  brake  horsepower  required  by  the  fan  and  the 
.static  pressure  of  the  system  will  be  in  direct  propor¬ 
tion  to  atmospheric  pressure  or  air  density.  It  makes 
great  difference  whether  a  system  is  designed  for  use 
in  Chicago,  Atlanta,  Salt  Lake  City,  or  Abilene,  Texas 
— as  far  as  normal  atmospheric  pressure,  air  density, 
and  all  dependent  operating  characteristics  are  con¬ 
cerned — since  the  elevations  (or  altitudes)  of  these 
cities  vary  significantly  one  from  another  and  also 
from  sea  level. 

The  values  of  normal  atmospheric  pressure  in  com¬ 
mon  use  are  derived  from  research  conducted  by  the 
U.  S.  Weather  Bureau  at  the  request  of  the  National 
Advisory  Committee  for  Aeronautics  (N.A.C.A.).  The 
Bureau  examined  much  long-term  weather  data  of  the 
United  States,  including  atmospheric  pressure  and 
temp)erature.  and  arrived  at  the  specifications  of  what 
is  now  defined  as  the  U.  S.  Standard  Atmosphere.  The 
specifications  are  meant  to  represent  average  annual 
conditions  over  the  United  States  at  40° N  latitude, 
and  extend  to  altitudes  much  greater  than  those  of 
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interest  in  ventilation  and  air  conditioning.  The  U.  S. 
Standard  Atmosphere  includes  all  of  the  troposphere, 
which  extends  to  an  altitude  of  35,332  ft  (10.769  kilo¬ 
meters)  and  is  characterized  by  a  constant  rate  of 
temperature  decrease  with  altitude,  and  also  the  strato¬ 
sphere  characterized  by  constant  temperature.  The 
complete  specifications  of  the  U.  S.  Standard  Atmos¬ 
phere  are  as  follows: 

(1)  The  atmosphere  is  as.sumed  to  be  dr>’  and  to 
obey  the  ideal  gas  law. 

(2)  Surface  (sea  level)  temperature  is  .set  at  59  deg 
F  (15  deg  C)  and  surface  pressure  at  29.92  inches 
(760  millimeters)  of  mercury. 

(3)  There  is  a  constant  decrease  at  the  rate  of  3.566 
deg  F  per  1000  ft  (6.5  deg  C  km)  in  atmospheric  tem¬ 
perature  from  sea  level  to  the  lower  limit  of  the  iso¬ 
thermal  atmosphere,  the  temperature  of  which  is  taken 
to  be  -67  F  (-55  C). 

(4)  The  acceleration  of  gravity  is  con.stant  at  the 
standard  value  of  980.665  cm 'sec*  (32.1740  ft  sec*). 
Ba.sed  on  specifications  (2)  and  (3)  above,  the  lower 
limit  of  the  isothermal  atmosphere  (stratosphere),  or 
the  upper  limit  of  the  troposphere,  may  be  calculated 
to  be  at  10.769  km  (35,332  ft),  as  .stated  above.  The 
upper  limit  of  the  range  of  altitudes  of  interest  in  air 
conditioning  and  ventilation  is  taken  to  be  on  the 
order  of  15,000  ft. 

The  basic  equation  of  the  U.  S.  Standard  Atmos¬ 
phere  applying  to  the  range  of  constant  temperature 
decrease  with  altitude  may  be  derived  as  follows.  Con¬ 
sidering  a  mass  of  air  of  unit  horizontal  cro.s.s-8ectional 
area  and  of  differential  thickness  in  the  vertical,  at 
altitude  Z  and  of  density  p  where  the  acceleration  of 
gravity  is  g.  a  vertical  force  balance  results  in 

dP=-gpdZ  (1) 

where  dP  is  the  differential  of  pressure  between  the 
top  and  bottom  levels  of  the  mass  which  are  the  dis¬ 
tance  dZ  apart.  This  differential  equation  is  of  funda¬ 
mental  importance. 

Next,  from  specification  (3),  we  may  write 

T  =  T,-aZ  (2) 

where  T  is  the  temperature  at  altitude  Z,  T,  is  the  sur¬ 
face  temperature,  and  a  is  the  constant  rate  of  decrea.se 
of  temperature  with  altitude,  in  consistent  units.  Thus, 

f  =  59  -  0.00.3.566  Z  (3) 

where  t  is  in  degrees  F  and  Z  is  in  feet,  or 

T  =  518.7  -  0.00,3566  Z  (4 ) 

where  T  is  in  degrees  Rankine,  ab.solute  temperature 
scale  (r  =  459.7  -r  t)  and  Z  is  in  feet. 

Finally,  our  third  neces.sary  relation  is  the  ideal  gas 
law  in  the  form 


where  p  is  the  density  of  dr>’  air  at  ab.solute  pressure 
P  and  ab.solute  temperature  T,  and  R  is  the  gas  con¬ 
stant  for  air.  With  P  in  inches  of  mercury  ("Hg)  and 
T  in  degrees  Rankine,  for  example,  p  will  be  in  lb. 'ft* 
(pounds,  mass,  per  cubic  foot)  when  R  has  the  value 
0.7542  ("Hg)  (ft»)/(deg  R)  (lb.). 


Combining  equations  (1)  and  (5),  we  get 


dP=  - 


gP 

RT 


dZ. 


(6) 


Differentiating  (2), 

dZ  .  (7) 

n 

Substituting  the  value  of  dZ  from  equation  (7)  into 
equation  (61  and  re-arranging: 


It  is  seen  that  equation  (8)  may  be  readily  integratwl, 
but  it  should  be  kept  in  mind  that  it  api)lU*s  only  with 
values  of  ab.solute  temi>erature  for  T.  Integrating  be¬ 
tween  appropriate  limits,  we  get 

log,  r  1  (9) 

P.  \aR  I  T. 

where  P,  and  T,  are  surface  atmospheric  pre.ssure  and 
absolute  temperature.  resjHJctively.  Or.  in  other  form. 


Equation  (10)  expres.ses  the  relation  between  P, 
the  pressure  at  any  altitude  in  the  tropo.sphere,  as  a 
function  of  the  absolute  temperature  at  that  altitude, 
which  may  be  computed  by  means  of  equation  (2)  or 
(4),  and  of  the  standard  values  of  pre.s.sure  and  ab.so¬ 
lute  temperature  at  sea  levt4.  This  is  the  basic  equa¬ 
tion  of  the  U.  S.  Standard  Atmosi>here  extending  to 
35,3.32  ft  and  co\'ering  all  of  the  range  of  interest  to 
ventilating  engineers.  It  may  be  u.sed  only  with  ab.so¬ 
lute  temperature.s,  but  otherwise  it  is  valid  for  any 
consistent  set  of  units. 

Next,  the  value  of  the  exponent,  g  aR,  of  the  tem¬ 
perature  ratio  will  be  evaluated.  This  value  is  dimen- 
.sionle.ss  and  should  be  the  .same  regardle.ss  of  the  set 
of  units  in  which  it  is  computed.  In  the  metric  .system, 
accepted  and  .standard  values  of  the  quantities  that 
make  up  this  ratio  are: 

g  =  980.665  cm  sec*,  from  specification  (4); 
ft  =  0.000065  deg  K  cm.  from  specification  (3); 
R  =  2.8704  X  10*  ergs  (deg  K)  (gm)  or  (cm*)/ 
(.sec*)  (degK). 

Thus, 

g  (980.665) 

aR  ^  (0.000065)  (2.8704  X  10*)  ^ 

In  the  English  sy.stem,  the  following  values  would 
prevail: 

g  =  32.1740  ft  .sec*; 
a  =  0.003566  degR  ft; 

R  =  1,716  ft*  (sec*)  (degR). 

The.se  values  give  e.s.Hentially  the  same  value  of  the 
exponent,  g  aR.  Though  the  units  of  R,  the  ga.s  con- 
.stant  for  dry  air,  may  seem  strange,  they  may  readily 
be  explained.  The  value  of  R  herein  employed  is  de¬ 
rived  from  the  gas  constant  for  a  Ib-mol  of  an  ideal 
ga.s,  which  may  be  expres.sed  as  1,545.0  ft-lb,  (degR) 
(Ib-mol).  If  this  value  is  divided  by  the  apparent 
molecular  weight  of  dr>'  air,  namely  28.966,  the  value 


94 


JULY,  mo.  AIR  CONDITIONIN6.  HiATlNa  AND  VINTILATINa 


53.338  £t-lb,/(deKR)  (lb.)  is  obtained.  This  is  the 
value  of  R  that  can  be  used  in  equation  (5)  if  P  is 
expres.sed  in  lb, /ft*  (pounds,  force,  per  square  foot) 
and  T  in  decrees  R  to  Ret  p  in  Ib./ft*.  Then,  if  this 
value  is  multiplied  by  the  conversion  constant  32.174 
(Ibo,)  (ft)  /  (sec*)  (lb,),  the  value  of  1,716  ft*/(8ec*) 
(deR  R)  is  obtained  for  the  Ras  con.stant  R. 

With  the  value  of  g'aR  worked  out,  equation  (10) 
may  take  the  form: 

('p  \5.aS6 

f:) 

This  is  the  equation  used  to  compute  values  of  normal 
atmospheric  pres-sure  at  altitude,  ba.sed  on  the  U.S. 
Standard  Atmosphere.  With  P,  Riven  the  standard  .sea- 
level  value  of  29.92  "Hr,  P  al.so  will  be  in  inches  of 
mercur>-  and  if  7.  is  taken  as  518.7  deR  R.  7  will  have 
to  be  in  units  of  deR  R  and  may  be  computed  from 
equation  (4).  Standard  values  of  atmospheric  pres¬ 
sure  and  temperature  as  a  function  of  altitude,  as 
show'n  in  official  tables’**,  are  Riven  in  Table  1  for  alti¬ 
tudes  from  —1000  ft  (1000  ft  below  sea  level)  to  15,000 
ft  in  intervals  of  500  ft.  The  values  of  atmospheric 


TABLE  I  —  STANDARD  VALUES  OF  ATMOSPHERIC 
PRESSURE  AND  TEMPERATURE  AS  A  FUNCTION  OF 
ALTITUDE 

on  tho  Unitod  Stofot  Stondord  Atmotphoro) 


Altituda  abova 
Saa  Laval,  Ft 

AtmoftpK«rlc  Pr«uur«,  ] 
lnch«t  Mercury 

Atmotpkaric 
Tamparatura.  Da9  F 

—  1000 

31.02 

62.6 

—  500 

30.47 

60.8 

0 

29.92 

59.0 

500 

29.31 

57.2 

1.000 

28.B6 

55.4 

1.500 

21.33 

53.7 

2.000 

27.82 

51.9 

2.500 

27.31 

50.1 

3.000 

26.11 

48.3 

3.500 

26.32 

46.6 

4.000 

25.84 

44.7 

4.500 

25.36 

43.0 

5.000 

24.89 

41.2 

5.500 

2443 

39.4 

6.000 

23.98 

37.6 

6.500 

23.53 

35.8 

7.000 

23.09 

34.0 

7.500 

22.65 

32.3 

1.000 

22.22 

30.5 

1.500 

21.80 

28.7 

9.000 

21.38 

26.9 

9.500 

20.98 

25.1 

10.000 

20.58 

23.3 

10.500 

20.18 

21.6 

11.000 

19.79 

19.8 

11.500 

19.40 

18.0 

12.000 

19.03 

16.2 

12,500 

18.65 

14.4 

.13,000 

18.29 

12.6 

13,500 

17.93 

10.9 

14,000 

17.57 

9.1 

14.500 

17.22 

7.3 

15.000 

16.88 

5.5 

temperature  are  not  of  great  importance  to  ventilating 
engineers  but  are  presented  as  a  matter  of  interest. 

Here  it  may  be  well  to  emphasize  the  great  depend¬ 
ence  of  the  relation  of  atmospheric  pressure  to  altitude 
on  vertical  distribution  of  temperature.  Equations 
(10)  and  (11)  hold  only  for  constant  lapse  rate  (i.e., 
constant  temperature  decrease  with  altitude),  and  for 
the  latter  equation,  this  rate  has  been  set  at  6.5 
deg  C/km.  If  the  lapse  rate  of  temperature  is  not  con¬ 
stant,  different  relations  may  be  developed,  depending 
on  what  relation  between  atmospheric  temperature  and 
altitude  is  assumed  to  hold.  For  the  situation  of  con¬ 
stant  temperature  with  altitude,  the  form  of  the  equa¬ 
tion  that  may  be  developed  is  different  from  that  of 
equation  (10),  and  in  this  ca.se  the  decrease  of  atmos¬ 
pheric  pressure  with  altitude  is  not  quite  so  rapid  as 
for  a  lapse  rate  of  6.5  deg  C/km  (if  the  constant  tem¬ 
perature  is  taken  to  be  the  surface  temperature  as  in 
the  U.S.  Standard  Atmosphere).  In  general,  the 
greater  the  lapse  rate  of  temperature,  the  greater  will 
be  the  compensation  of  temperature  on  decreasing  air 
density  due  to  reduced  pressure  at  altitude,  and  the 
more  rapid  will  pre.ssure  decrea.se  ■with  altitude.  Thus, 
for  a  lapse  rate  greater  than  the  normal  of  6.5 
deg  C  km,  such  as  10  or  15  deg  C  ,  km,  atmospheric 
pre.ssure  will  decrease  somewhat  more  rapidly  with 
altitude  than  it  does  in  the  U.  S.  Standard  Atmosphere, 
due  to  the  fact  that  the  density  does  not  decrease  so 
rapidly.  Equation  (1)  shows  that  dP  dZ  depends 
directly  on  air  density. 

A  graph  of  normal  atmospheric  pres.sure  versus  alti¬ 
tude  shows  (as  in  Fig.  1)  that  as  altitude  increases, 
atmospheric  pressure  decrea.ses,  but  at  a  decreasing 
rate.  For  example,  at  sea  level,  this  rate  (—dP  'dZ)  is 
0.0765  lb,  ft*  per  foot  (0.108  "Hg/100  ft),  at  5,000  ft 
it  is  0.0659  lb, /ft*  per  foot  (0.093  "Hg  100  ft),  while 
at  15,000  ft  the  rate  is  0.0481  lb,  ft*  per  foot  (0.068 
"Hr  100  ft).  This  very  gradual  reduction  in  the  rate 
at  which  atmospheric  pressure  decreases  with  altitude 
results  in  a  line  of  very  gentle  curvature  in  the  relation 
of  P  to  Z. 

An  additional  point  should  be  noted  here.  In  arriv¬ 
ing  at  the  standard  values  of  atmospheric  pressure  as 
contained  in  official  tables  (from  which  Table  1  is 
taken),  absolute  temperature  in  degrees  R  was  com¬ 
puted  on  the  basis  of  adding  459.4  to  the  temperature 
in  degrees  F  rather  than  by  adding  the  more  exact 
value  of  459.7  as  is  indicated  by  equation  (4).  This 
was  done  to  make  the  values  of  absolute  temperature 
in  deg  R  correspond  exactly  with  the  values  of  abso¬ 
lute  temperature  on  the  Kelvin  scale  (degK),  which 
latter  values  were  computed  by  adding  exactly  273  to 
the  temperature  in  deg  C.  This  makes  little  difference 
in  resulting  values  of  pressure.  Were  the  tables  re¬ 
calculated  today,  probably  they  would  be  based  on  the 
more  exact  computation  of  absolute  temperature. 

As  .simple  but  reasonably  accurate  approximations 
to  the  relation  between  normal  atmospheric  pressure 
and  altitude,  as  expres.sed  in  equation  (11),  the  writer 


'  Altitud»-Pr*«iura  Tablas  Basad  on  Hia  Unitad  Statat  Standard  At- 
moapkara,  W.  G.  Brombackar,  National  Adritory  Committoa  for 
Anronaatiu,  Raport  No.  53B.  1935. 

’  Standard  AtrrMapkaro— 'Tablat  and  Data,  W.  S.  DiakI,  National 
Adrifory  Committno  tor  Aoronautia,  Raport  No.  211,  1925. 
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Fig.  I.  Normal  atmospheric  pressure  vs. 
altitude  above  sea  level.  A  comparison 
of  correct  relation,  based  on  the  U.  S. 
Standard  Atmosphere  with  simplified 
linear  equations  of  Table  2. 


ha.s  developed  two  sets  of  equations. 

Either  set  consists  of  three  equations, 
each  of  which  is  applicable  to  a  speci¬ 
fied  ranfre  of  altitude.  All  of  the  equa¬ 
tions  represent  straiRht  lines  and  are 
simple  to  u.se.  They  express  atmos¬ 
pheric  pressure,  P,  in  inches  mercury 
as  a  direct  function  of  altitude  abo\'e 
sea  level,  Z,  in  hundreds  of  feet.  Their 
use  does  not  require  any  computations  of  atmospheric 
temperature  versus  altitude  and  eliminates  need  for 
a  fractional-power  formula.  The  two  seta  of  equations 
are  presented  in  Table  2. 

The  equations  of  Set  No.  1  represent  straight  lines 
each  of  which  passes  through  the  end  points  of  the 
cur\'e  of  P  versus  Z  for  its  applicable  altitude  range. 
These  equations  are  accurate  to  within  0.5%  over  the 
entire  altitude  range  to  15,000  ft,  as  may  be  seen  by 
reference  to  the  Maximum  Error  column  of  Table  2. 
For  each  equation,  error  has  been  calculated  at  a  num¬ 
ber  of  altitudes  as  a  percent  of  the  correct  value  of 
atmospheric  pressure  at  that  altitude  (as  based  on 
equation  (11)  or  Table  1).  For  the  equations  of  Set 
No.  1,  maximum  error  as  a  percent  occurs  approxi¬ 
mately  at  the  mid-point  of  each  altitude  range. 

The  equations  of  Set  No.  2  are  even  simpler  in  form, 
in  that  the  only  value  of  atmospheric  pressure  con¬ 
tained  explicitly  is  the  standard  value  for  .sea  level, 
29.92  "Hg.  Also,  it  may  be  seen  that  these  equations 
have  the  general  form 

P  =  29.92  -  bZ. 

and  that  the  values  of  b  differ  between  adjacent  equa¬ 
tions  by  the  constant  value  of  0.007  "Hg,  100  ft.  Thus 
this  second  set  of  equations  may  be  easily  put  to  mem¬ 
ory  by  those  desiring  to  do  so.  Yet  these  equations  are 
accurate  to  within  1%  for  the  0-5,000  ft  range,  to 
within  2%  for  the  5,000-10,000  ft  range,  and  to  within 
3%  for  the  10,000-15,000  ft  range.  Maximum  error  as 
shown  in  Table  2  for  each  equation  occurs  at  the  upper 
end  of  the  altitude  range.  Each  equation  of  Set  No.  2 
represents  a  straight  line  passing  through  the  point 
of  .sea-level  pressure  (29.92  "Hg,  0  ft)  and  through 
the  P  versus  Z  curve  at  the  mid-point  of  the  applicable 
altitude  range.  For  examine,  the  equation  for  the 
5,000-10,000  ft  range  represents  a  straight  line  pass¬ 


TABLE  2  —  LINEAR  EQUATIONS  RELATING 
NORMAL  ATMOSPHERIC  PRESSURE  TO  ALTITUDE 

AHitud*  Ran9«, 

1 

Maaimum  Error, 

r-—* 

Equation 

Porcant 

Sot  No.  1 

0-  5.000 

P-29.92  -0.101  Z 

0.10 

S.OOO- 10.000 

P-24.19  0.044  (Z-50) 

0.41 

10.000- 15.000 

P-20.54  0.074  (Z-IOO) 

0.43 

Sot  No.  2 

0-  5.000 

P-29.92  -0.1 04  Z 

0.64 

5.000-10.000 

P-29.92  0.097  Z 

1.75 

10.000-15.000 

P-29.92  0.090  Z 

2.71 

Not*;  Atmo«pli*ric  pf«ttwr*.  F,  it  in  inch»t  mercury  wk*n  altitud*. 
Z,  it  in  hundrtdt  of  foot. 

ing  through  the  point  of  .sea-level  pre.s.sure  (29.92  "Hg, 
0  ft)  and  also  through  the  point  of  pressure  at  7,500 
ft  altitude  (22.65  "Hg,  7500  ft),  but  the  equation  is 
applicable  only  over  the  range  of  5,000-10,000  ft.  At 
altitudes  of  exactly  5,000  and  10,tK)0  ft,  P  may  be 
computed  with  either  of  the  two  equations  of  the 
adjacent  ranges  with  about  equal  accuracy  (within  1% 
at  5,000  ft  and  w’ithin  2%  at  10,000  ft). 

For  depths  below  .sea-level,  the  first  equation  (0- 
5,000  ft  altitude  range)  of  Set  No.  2  may  be  used  with 
good  accuracy.  At  — 1,000  ft,  the  error  is  only  0.19%. 

In  Fig.  1  are  show’n  the  curve  of  the  correct  relation 
of  P  versus  Z  as  based  on  the  U.  S.  Standard  Atmos¬ 
phere  equation  (11).  Table  1,  and  also  the  straight 
lines  represented  by  the  equations  of  Sets  No.  1  and  2. 
Here  the  P  versus  Z  curve  is  a  relatively  heavy,  solid 


96 


JULY,  1940.  AIR  CONDITlONINa.  HIATINA  AND  VINTILAnNa 


TOt»i  hut 


line.  The  lines  of  the  equations  of  Set  No.  1,  shown 
as  even  dashes,  lie  on  the  concave  (ri^ht-hand)  side  of 
the  curve,  while  those  of  the  equations  of  Set  No.  2, 
shown  as  alternately  .short  and  lonjr  dashes,  cro.ss  this 


curve  at  altitudes  of  2,500,  7,500,  and  12,500  ft.  In 
the  lowest  altitude  ranjfe,  0-5,000  ft,  both  straight 
lines  lie  very  close  to  the  curve,  and  from  0  to  2,500 
ft  there  is  crowding  which  cannot  be  avoided. 


MULTI-PRESSURE  PSYCHROMETRIC  CHART 


APPOOUIurE  ELEVATION.  FEET  ABOVE  OA  BELON  SEA  LEVEL 


lODOO 


KEY  TO  CHART 


MULTI -PRESSURE  CHART 

A  psychromdric  chart  designed  by 
G.  E.  McElroy.  Bureau  of  Mines,  for 
bafometric  pressures  from  22  to  34 
inches  of  mercury. 


WATEB  TEHPERATUet  T 


Air  conditions  at  various  baronrtetric  pressures  and  humidity  states  are  shown  graphically  in  the  accompanying  multi¬ 
pressure  psychrometric  chart  which  was  designed  by  G.  E.  McElroy  of  the  U.  S.  Bureau  of  Mines  and  is  reproduced  here 
from  the  Handbook  of  Air  Conditioning,  Heating  and  Ventilating  to  supplement  the  foregoing  article. 


(iiven:  Barometric  pre«.sure  27  inche.s  Hg,  wet  bulb 
lem|H*rature  81  deg,  dry  bulb  temiterature  86  deg. 

Find:  Total  heat  content,  vaitor  content,  dew-i>oint 
tem{)erature,  relative  humidity,  cubic  feet  of  mixture 
pE-r  [round  of  air,  [rercentage  humidity,  and  den.sity. 

Solution:  Follow’  81  deg  dry  bulb  line  to  intersection 
with  .saturation  curv’e  for  27  inches  Hg.  Through  this 
[)oint,  [rroject  a  line  [Kirallel  to  nearest  wet  bulb  slope 
line  to  intersection  with  the  86  deg  dry  bulb  line.  This 
intersection  is  the  state  point  for  the  air-va[)or  mix¬ 
ture.  It  is  on  the  horizontal  total  heat  content  ordinate 
for  47.5  Btu  per  pound  of  air.  It  is  also  on  the  humid¬ 
ity-ratio  line  for  0.0244  pound  water  per  pound  of  air. 
A  humidity-ratio  line  pa.ssing  through  the  state  point 


intersects  the  27-inch  .saturation  curv’e  at  the  79.6  dry 
bulb  line,  so  the  dew-[ioint  temperature  is  79.6.  The 
.scale  value  of  the  relative  humidity  curve  pa.ssing 
through  the  state  point  is  90.0,  .so  the  actual  relative 
humidity  is  90.0  X  27/30  or  81.0%.  The  state  point 
is  located  on  the  14.26  cu  ft  per  pound  curve,  so 
14.26  X  30/27  or  15.84  cu  ft  of  mixture  contains  1 
I)ound  of  air.  The  intersection  of  the  86-deg  dry-bulb 
line  with  the  27-inch  .saturation  curve  shows  the 
humidity  ratio  for  a  .saturated  mixture  to  be  0.0303. 
Dividing  the  actual  humidity  ratio  of  0.244  by  this 
figure  and  multiplying  by  100,  gives  the  percentage 
humidity,  80.5%.  The  density  of  the  mixture  is 
(1+0.0244)  15.84,  or  0.0647  lb  per  cu  ft. 
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APPLICATIONS 


AND 


INSTALLATIONS 


Building  Structure  Substitutes  for  Ductwork 


Wall-to-wall  horizontal  air  distribution  consists  of 
the  floor,  outside  wall,  wainscoting,  and  metal  sill. 
(See  drawings  on  neit  page.) 


A  24-STORY  OFFICE  BUILDING  risinir  in  New 
York  City’s  financial  di.strict  is  attractinir  atten¬ 
tion  because  of  its  novel  air  distribution  system  and 
the  economical  placement  of  ductw'ork  and  mechanical 
equipment  by  Sidney  W.  Barbanel,  con.sultinir  engineer. 
Long  Island  City,  N.  Y. 

In  Essence,  Simplicity 

Two  fan  rooms  supply  conditioned  air  to  the  240,000 
.sq  ft  building  at  66  Beaver  Street.  One  is  on  the  roof 
in  clo.se  proximity  to  the  water  chiller,  thus  minimiz¬ 
ing  chilled  water  piping.  The  other  is  located  in  space 
that  might  otherwi.se  have  been  w'asted.  Mr.  Barbanel 
explains  that  the  first-floor  height  is  about  20  ft,  to 
accommodate  a  bank.  For  a  lobby  that  is  relatively 
narrow,  a  20-ft  ceiling  would  look  awkward.  an>’W’ay. 
Therefore,  he  took  advantage  of  that  apace  to  accom¬ 
modate  the  second  fan  room  that  feeds  the  lower  half 
of  the  building.  The  two  fan  rooms  each  feed  twelve 
floors,  so  that  the  building  is  initially  zoned  vertically. 

Each  fan  room  feeds  laterally  into  four  up-feed,  and 
four  down-feed,  insulated  .sheet  metal  high  velocity 
ducts  enclo.sed  in  the  H-sectiona  of  reinforced  con¬ 
crete  columns  in  the  four  corners  of  the  building.  As 
a  result,  no  floor  space  is  u.sed,  and  three  exposure 
zones  are  e.stablished,  as  well  as  four  vertical  zone.s. 
Interior  zones  are  handled  separately. 

Wall-to-Wall  Plenums 

Horizontal  di.stribution  consi.sts  of  the  building  con¬ 
struction  itself.  The  horizontal  ducts  are  made  up  of  the 
floor,  the  outside  wall,  the  inside  wainscoting,  and  a 
sill.  They  are  continuous  along  each  side  of  the  build¬ 
ing  on  e\’ery  floor,  and  are  fed  from  the  comers  of  the 
building  to  which  they  attach.  An  inside  liner  guaran¬ 
tees  maintenance  of  pressure. 

At  the  juncture  of  the  riser  and  the  horizontal  dis¬ 
tribution,  a  simple  egg-crate  arrangement  prevents  the 
transfer  of  noise  from  the  riser.  The  wain.scoting  is 
made  of  gypsum  block,  set  about  twelve  inches  from 
the  outside  w’all.  It  is  plastered  on  the  outside,  painted 
with  a  plastic  on  the  inside  (or  furnished  with  a  metal 
liner  in  some  parts)  to  reduce  air  friction.  In  the  sill, 
under  each  window,  is  a  standard  constant-pressure- 
drop  attenuator  box  that  permits  the  room  occupant 
to  control,  .somewhat,  the  temperature  in  the  room. 
Automatic  control  can  be  added  later. 


Friction  Ios.h  in  the  horizontal  distribution  is  mini¬ 
mal.  In  reality,  there  exists  an  extended  plenum,  where 
the  high  velocity  pre.ssure  of  the  ri.sers  has  been  con¬ 
verted  to  high  static  pressure.  Thus,  variation  in  the 
output  of  any  single  outlet  box  has  little  effect  on  the 
sy.stem  as  a  whole,  on  the  static  drop  across  any  other 
box  on  that  plenum,  and  hence,  on  the  conditions  in 
any  other  space. 

The  system  allows  movement  of  {lartitions  an>'where 
along  the  perimeter  of  the  building  without  interfering 
with  the  distribution.  Since  the  heating  or  cooling  load 
is  proportional  to  the  perimeter,  the  heat  balance  will 
be  maintained  no  matter  where  the  partitions  are 
located. 

Piping  at  a  Minimum 

Steam  is  supplied  by  a  utility  from  a  main  in  the 
.street.  A  single  upfeed  .steam  line  runs  to  the  pent¬ 
house.  where  an  ab.Horption  machine  produces  chilled 
water.  The  machine,  which  requires  little  maintenance 
and  is  now  available  from  se>'eral  manufacturers, 
though  heavy,  has  no  vibration  load,  making  roof  in- 
.Htallation  feasible,  and  because  the  ab.sorption  machine 
has  a  higher  heat  rejection  than  a  reciprtKating  or 
centrifugal  compressor,  its  proximity  to  the  cooling 
tower  happily  limits  the  run  of  heavy  condenser  water 
piping. 

The  fan-coil  units  in  each  fan  room  have  steam  coils 
for  reheat  control  and  for  temiK*ring  outside  air  and 
winter  heating. 

Summary 

The  refrigeration  system  for  this  office  building  is 
more  or  less  standard,  but  placement  of  the  chiller  and 
one  fan  room  on  the  roof  has  saved  a  considerable 
amount  of  conden.ser  and  chilled  water  piping.  A  single 
.steam  line  feeds  the  ab.sorption  machine  and  the  heat¬ 
ing  coils. 

The  single-duct,  all-air  distribution  .system  is  sim¬ 
plicity  itself.  A  minimum  of  vertical  ri.sers  within  the 
columns  carries  high  velocity  air,  at  no  penalty  to  rent¬ 
able  space,  to  horizontal  plenums  that  consist,  in  part, 
of  the  wall  and  floor.  High  static  regain  assures  a 
stable  system.  Tenants  have  the  advantage  of  a  zoned 
central  sy.stem  plus  a  suitable  degree  of  individual 
control. 
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Computer  Room  Air  Conditioning:  An  Improved  Method 

GEORGE  C.  LEWIS,  P.E. 

George  C.  Lewis  &  Associates,  Philadelphia,  Pa. 


An  improved  method  of  air  conditioninR  for  com¬ 
puter  rooms  has  been  developed  throujrh  co¬ 
operation  betw'een  the  enfrineers  at  General  Electric 
Co.,  Mi.ssiie  and  Space  Vehicle  Dept.,  Philadelphia,  and 
the  author’s  consulting  enprineerinR  firm. 

The  improvement  is  in  the  method  of  .supplying  cool¬ 
ing  air  to  the  computers  and  of  returning  the  air  to 
the  conditioner,  which  permits  .separate  control  of  con¬ 
ditions  in  the  computers  and  the  room. 

In  previously  installed  computer  rooms,  air  for  cool¬ 
ing  the  computers  was  taken  individually  by  each  com¬ 
puter  from  the  room  itself  and  returned  to  the  room 
warmed  up  by  the  internal  heat  in  the  computers. 

This  warmed  the  room  and  it  was  nece.s.sary  to  de¬ 
liver  exce.s.sive'buantities  of  cool  air  through  the  room 
ceilinf?  diflTu.sers  to  hold  down  the  room  temi)erature. 
Severe  cold  drafts  were  the  inevitable  result. 

Since  this  in.stallation.  like  most  larjre  computer 
rooms,  required  a  rai.sed  floor  to  accommodate  the 
computer  interconnection  cables,  it  was  decided  to  take 
advantage  of  this  feature  for  air  conditioning.  Ac- 
cordinsrly,  the  elevation  of  the  floor  was  .set  at  1.5*4 
inches  in.stead  of  the  more  usual  8  to  10  inche.s.  pro¬ 
viding  clearance  beneath  the  floor  for  12-inch  supply 
air  ducts.  As  shown  in  diagram,  these  connect  through 
the  floor  to  the  bottom  panel  of  each  computer  en- 
clo.sure.  The  air  is  forced  into  the  computer  by  the 
static  pre.ssure  of  the  central  unit,  permitting  removal 
of  internal  fans  in  the  computer.  This  aids  in  cutting 
down  stray  electrical  "noise”  in  the  computers.  The 
cool  air  rises  through  the  interior  of  each  computer, 
warming  up  on  its  way.  and  is  di.scharjred  vertically 
at  moderate  velocity  through  the  top  panel  of  the 
computer. 

A  return  air  plenum  was  constructed  by  installing 
a  fal.se  ceilinR  in  the  room  approximately  18  inche.s 
above  the  computer  tops,  and  a  continuous  return  air 
slot  was  constructed  in  the  false  ceiling  directly  above 
the  computers.  A  liprhtweisrht  egg  crate  Rrille  was 
placed  in  the  return  air  slot  for  appearance. 

The  warm  air  di.scharpre  from  the  computers  enters 
the  return  air  plenum  throuRh  the  slot  without  dif¬ 
fusing  into  the  room.  The  return  slot  also  returns 
room  air,  and  the  re.sult  is  that  the  computer  heat 
affects  the  room  only  slightly,  so  that  the  room  cool- 
inpr  load  drops  off  very  sharply. 

This  results  in  a  sharp  reduction  in  the  need  of 
cool  air  for  the  room  itself,  and  reduces  the  previous 
drafts  which  were  cau.sed  by  excessive  cold  air  volume 
through  the  occupied  area. 

In  addition,  care  w’as  taken,  by  usinjr  two-way  type 
ceilinK  diffusers,  to  avoid  mixinR  of  supply  and  return 
air  streams. 

A  zone-type  air  conditioner  with  a  chilled  water 
cooling  coil  and  a  steam  heating  coil  mixes  cool  and 


Socfion  of  computer  room  shows  construction  alterations 
required  to  accommodate  the  air  conditioning  system. 


warm  air  to  .suit  the  computers  .se|>arately  from  the 
room  supply,  permittinR  air  delivery  to  the  computers 
at  7.T  to  76  deR  F  while  maintaininR  the  desirerl  room 
condition  between  70  and  80  deR,  Iwth  with  approxi¬ 
mately  4.5  to  .55%  relative  humidity. 

Return  air  is  used  for  reheat,  the  steam  coil  beinR 
required  only  when  the  plant  is  startinR  up  from  a 
cold  condition.  Fresh  air  is  limited  to  bare  require¬ 
ments.  so  that  it  does  not  affect  humidity  too  much. 

A  limited  humidity  control  is  obtained  under  com¬ 
mand  of  a  room  humidistat  by  varyinR  the  temperature 
of  the  chilled  water  supplii'd  by  a  packaRed  chiller.  A 
steam  evaporator  type  humidifier  is  also  provided. 

Year-round  operation  is  arranRed  for,  includitiR  a 
dry-type  refriRerant  condenser  equipped  with  cold 
weather  hot  Ras  pre.ssure  control. 

The  improvements  include: 

1.  The  coolinR  air  supply  to  the  computers  is  in¬ 
dependent  of  room  temperature  and  is  separately  con¬ 
trolled  ; 

2.  A  sinRle  air  conditioner  maintains  the  desired 
conditions  for  both  computers  and  room;  and 

3.  Drafts  in  the  room  have  been  reduced  to  a  mini¬ 
mum.  re.sultinR  in  comfortable  workinR  conditions. 
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This  40-ton  packaged  air  conditioner  carries  the  load  in  S.  J.  O'Brien  Companies  points  to  reversing  switch  that 
the  main  banking  area,  discharging  through  grilles  shown  equalizes  wear  on  the  four  compressors.  Throwing  switch 
in  cover  photo.  Resh  air  is  drawn  through  duct  to  adjacent  reverses  order  of  compressor  use.  Photos  from  Typhoon 
window  in  the  rear  of  the  bank.  Engineer  Robert  J.  Hill  of  Air  Conditioning  Div.,  Hupp  Corp.,  Brooklyn,  N.  Y. 

Seven  Packaged  Units  Net  Bonk 

Better  Cooling  at  Less  Cost 


Typical  of  the  prohlem.H  beinir  solved  throutrh  the 
flexibility  of  packaRed  air  conditioninR  equipment  were 
those  posed  by  the  several  sftecial  activity  areas  and  the 
d€>siRn  of  the  ceilinR  over  the  main  banking  area  in  the 
three-story,  forty  year  old  main  office  of  Bronx  River 
.SavinRs  Bank.  New’  York  City. 

A  Riance  at  this  month’s  cover  photo  reveals  the 
intricacy  of  the  ceilinR’s  neo-classic  desiRn.  httinR  the 
buildinR’s  modified  Greek  temple  architecture,  popular 
in  financial  buildinRs.  Circular  diffu.sers  in  that  ceilinR, 
no  matter  how  discreetly  placed,  were  out  of  the  ques¬ 
tion.  This  obviated  the  usual  treatment,  that  of  usinR 
a  sinRie,  built-up  central  coolinR  plant,  mounted  on  top, 
with  holes  cut  in  the  ceilinR  for  .supply  and  return  air. 

Installation  of  .seven  Typhoon  packaRed  air  condi¬ 
tioners,  in  a  system  desiRned  and  installed  by  S.  J. 
O’Brien  Companies,  New  York,  solved  not  only  the 
problem  of  preservinR  the  fine  old  decor,  but  satisfied 
also  the  several  special  requirements  that  called  for 
extreme  flexibility,  a  flexibility  difficult  to  attain  with 
a  central  system. 

How  Throo  Units  Handl*  Main  Araa 

Three  packaRes,  totalinR  60  tons  capacity,  handle  the 
coolinR  load  in  the  main  bankinR  area. 

Unit  I.  ThrouRh  four  larRe,  .square  openinRS,  cut  in 
the  travertine  marble  wall  flankinR  the  master  clock 


hiRh  up  on  the  rear  wall  of  the  area,  a  40-ton  packaRe 
discharRes  (and  exhausts)  12,000  cfm  hiRh  over  the 
main  bankinR  area,  creatinR  a  draftless  atmosphere  for 
both  main  floor  area  and  office  spaces  ranRed  on  the 
narrow  balcony  alonR  three  sides  of  the  room.  In  addi¬ 
tion,  .small  quantities  of  air  are  bled  off  this  main  unit 
to  condition  the  work  room  on  the  .second  floor  in  which 
the  unit  is  located,  and  the  ladies’  lounge  on  the  floor 
below.  The  work  room  is  not  completely  occupied  by 
the  large  packaged  unit.  State  auditors  use  it  four 
times  a  year  and  employee  training  sessions  are  held 
there. 

U nit  2.  Placed  in  a  rear  work  room  on  the  first  floor, 
a  15-ton  package  handles  the  areas  shielded  by  the 
overhanging  balcony,  feeding  through  small  grilles  in 
the  marble  walls. 

Unit  S.  The  New  Accounts  area,  along  the  front  wall 
of  the  main  banking  area,  is  .served  by  a  free-standing, 
5-ton  unit.  (See  ph^to  on  next  page.) 

Four  Problems  and  F^ur  More  Units 

Unit  i.  In  the  Mortgage  Department  on  the  second 
floor,  a  16  by  30  ft  skylight  admits  so  much  sunlight 
that  cooling  might  be  required  even  in  winter  for  the 
.seventeen  employees  there.  To  make  air  conditioning 
available  when  other  areas  do  not  require  it,  a  separate 
15-ton  package  is  installed  against  one  W’all  of  the 
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A  free-standing  S-ton  unit  provides  cooling  for  the  New  Accounts  area  in  an  Coupon  clipping  booths  are  cooled 
alcove  at  the  front  of  the  main  banking  area.  by  unit  in  l^sement  lobby. 


room.  A  fresh  air  duct,  equipped  with  automatic  damp¬ 
er,  runs  to  the  roof.  In  winter,  outside  air  w’ill  handle 
the  entire  coolinfr  load.  Cool  air  is  distributed  by  a 
lenirth  of  duct  next  to  the  hijrh  ceiling.  Four  Krilles 
in  the  duct  supply  a  total  of  4750  cfm  to  the  mortgaRe 
room  and  another  1200  cfm  to  the  officers’  platform 
and  public  reception  area  adjoining. 

Basenrtenf  Unit  Cooled  with  City  Water 

Unit  5.  When  the  original  proposals  to  u.se  a  central 
system  w’ere  made,  the  ba.sement  vault  and  coupon  clip¬ 
ping  room  had  to  be  ignored  because  of  the  high  cost 
of  running  ducts  all  the  way  dowm  from  the  roof. 
Isolation  of  the  area  raised  the  possibility  that  cooling 
would  be  needed  there  intermittently  throughout  the 
year.  The  area  is  now  serv’ed  by  a  special  package,  with 
two  3-ton  compressors  and  an  extra-large  cooling  coil. 
This  special  unit  is  the  largest  permissible,  under  New 
York  City  water  conserv’ation  regulations,  where  city 
w’ater  is  dumped,  rather  than  being  recirculated 
through  cooling  towers. 

Two  Air-Cooled  Units 

Unit  6.  The  employees  dining  room  requires  cooling 
year-round,  but  only  for  the  relatively  short  luncheon 
period,  because  of  heavy  occupancy  and  the  adjacent 
kitchen.  A  5-ton  package  with  roof-mounted,  air-cooled 
condenser  serves  the  .space  handily. 

Unit  7.  The  board  room  also  requires  special  treat¬ 
ment.  It  is  used  primarily  at  night,  when  operation  of 
the  cooling  towers  for  a  single  room’s  comfort  .seemed 
unwarranted.  Another  5- ton  air-cooled  package  suffices 
for  this  application. 


What  Was  Gained  by  this  Arrangement? 

Altogether,  92  tons  of  air  conditioning  are  split 
among  seven  packages.  Briefly,  this  is  what  resulted: 

(1)  In  the  main  banking  area,  an  unobtrusive,  flexi¬ 
ble  .sy.stem  provides  draftless  cooling  while  leaving  the 
fine,  old  architecture  intact. 

(2)  A  finer  degree  of  control  than  could  have  been 
achiev'ed,  except.  perhai>s  with  the  most  elaborate  cen¬ 
tral  sy.stem.  is  achie\'ed.  Becau.se  the  40-ton  unit  is 
equipped  with  four  10-ton  compressors,  and  the  15-ton 
unit  on  the  first  floor  with  two  7.5-ton  compressors,  a 
very  smooth  respon.se  to  ambient  changes  is  possible, 
with  six  capacity  sU'p.s  between  full-off  and  full-on. 

(3)  Frequent  on-off  cycling  is  eliminated,  a  most 
happy  circuRLstance  where,  as  in  a  bank,  there  are 
many  women,  .sensitive  to  temperatun*  changes. 

(4)  Division  of  the  load  seven  ways  precludes  the 
embarra.ssment  and  discomfort  that  failure  of  a  single 
central  system  can  cau.se.  The  bank,  at  one  of  its  three 
branches,  had  that  happen  to  it  on  a  previous  summer. 

(5)  Considering  the  variety  of  cooling  problems  in 
the  bank,  the  cost  of  installation,  .slightly  above  $600 
per  ton,  was  low.  The  total  cost  of  92  tons  fell  short  of 
the  proposals  originally  made  for  a  central  system,  yet 
provided  cooling  in  the  ba.sement  that  was  not  encom- 
pas.sed  in  the  original  .scheme. 

(6)  Operating  costs,  management  reports,  have  been 
equally  low  because  the  entire  system  does  not  have  to 
be  turned  on  when  cooling  is  required  in  only  one  or 
two  areas. 
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Decentralized  Heating  Chosen  for  Garden  Apartments 


A  decentralized  hydronic  system  for  62  Rarden 
apartments  has  realized  a  15  to  20%  savinR  over  a 
central  system,  according  to  the  builder-owners  of 


Dalewood  Gardens  in  llartsdale.  N.Y.  Main  item  in 
this  heatitiR  system  is  the  comjiact  G-2  Ras-fired  boiler, 
by  American-Standard,  which  has  been  installed  in 
small  closets,  attics  or  basement  utility  rooms.  dei)end- 
inR  on  the  location  of  the  ai>artment  heated. 

Cos’erinR  .some  35  acres  in  Westchester  County, 
Daless-ood  Gardens  comprises  five  sections  of  Rarden 
a|>artments.  Of  the.s«‘  five,  four  were  constructed  with 
central  heatinR,  and  the  last  and  newest  .section  of  62 
units  features  decentralized  heatinR.  Main-fioor  apart¬ 
ments  are  heated  by  33*''2-inch  hiRh  boilers  in.stalled  in 
small  clo.sets  under  stairs,  shown  in  photo  at  riRht.  The 
in.stallation  is  inconspicuous,  yet  is  easily  accessible  for 
maintenance.  In  the  uiwtairs  apartments,  boilers  are 


Air  Conditioning  Aids 

A  controlled  atmosphere  in  the  new  $1  million 
ProRram  BuildinR  at  the  Merrill-Palmer  Institute, 
Detroit,  Mich.,  will  eliminate  one  of  the  variables  in 
child  behavior  studies,  accordinR  to  David  J.  Williams, 
des’elopment  director  of  the  Institute. 

‘‘No  lonRer  will  we  have  to  allow  for  chanRinR  atti¬ 
tudes  and  moods  due  to  the  weather,”  Mr,  Williams 
.said.  “This  should  contribute  siRnificantly  to  the  qual¬ 
ity  of  many  of  our  lonR-term  .studies.” 

When  completed  this  sprinR,  the  completely  air  con¬ 
ditioned  buildinR  will  house  class  room.s,  faculty  and 
administrative  offices,  nursery  .school  facilities,  obser¬ 
vation  booths,  a  library’,  play  therapy  room.s,  dininR 
room,  and  other  .specialized  facilities.  It  al.so  has  a 
centrally-located  play  area. 

An  averaRe  of  100  carefully-.selected  students  spend 
part  of  their  junior  or  .senior  colleRe  years,  or  a  full 
Rraduate  year,  at  Merrill-Palmer  studyinR  all  phases 
of  human  behavior.  In  addition,  educational  opportu¬ 
nity  in  the  fields  of  human  development  and  family  and 


installed  in  the  attic.  Ground-floor  (mai.sonnette) 
apartments  are  serviced  by  heatinR  units  in  basement 
utility  rooms. 

Builder-owners  of  Dalewood  Gardens,  and  the 
plumbinR  and  heatinR  contractor,  are  .sold  on  this  type 
of  heatinR  for  Rarden  apartment  construction.  Weir  & 
Sons,  of  Hartsdale,  who  had  the  packaRe  plumbing  and 
heating  contract,  used  substantially  smaller  tubing 
than  would  be  possible  with  a  large  central  .system. 
Important:  too,  was  the  elimination  of  long  pipe  lines 


required  in  garden  apartment  construction.  Heating 
8y.stem  al.so  provided  .savings  with  the  elimination  of 
boiler  room  and  chimney  (metal- jacketed  asbestos  vent 
pil)e  was  u.sed  with  each  boiler). 


Child  Behavior  Studies 

community  life  are  provided  for  a  variety  of  profes¬ 
sional  and  lay  groups. 

La.st  year  over  3700  individuals  participated  in  the 
Merrill-Palmer  educational  program.  An  important 
part  of  this  program  is  the  observation  of  infant  and 
child  behavior,  which  is  sometimes  affected  by  dis¬ 
comfort  cau.sed  by  variations  of  temperature  and  hu¬ 
midity  in  the  activities  areas  and  observation  booths. 
“With  air  conditioning,  these  variables  will  be  removed 
and  we  will  be  better  able  to  observ'e  behavior  under 
consistent  conditions,”  Mr.  Williams  said. 

Source  of  chilled  water  for  air  conditioning  is  a 
Carrier  absorption  refrigeration  machine  which  oper¬ 
ates  on  district  steam  supplied  by  Detroit  Edison  Co. 

The  new  building,  designed  by  O’Dell,  Hewlett  and 
Luckenback  A.ssociates,  local  architect-engineers,  is  the 
first  specifically  made  to  meet  the  40-year-old  school’s 
needs.  Darin  &  Armstrong,  also  of  Detroit,  is  the  gen¬ 
eral  contractor. 
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PLUMBING  and  PIPING 

Interior  Sand  and  Sediment  Traps 


The  previous  article  discussed  the  various  types  of 
exterior  sand  traps  and  their  applications.  In  this 
article  information  is  presented  on  some  of  the  differ¬ 
ent  types  of  structures  and  devices  that  are  used  in 
a  building  to  intercept  and  retain  .sand,  .sediment  and 
other  forms  of  debris. 

Application 

Structures  and  devices  that  will  intercept  sand,  .sedi¬ 
ment  and  debris  are  required  for  many  applications  in 
buildings  and  some  of  the  areas  where  they  may  be 
used  are:  Basement  areas,  storage  areas,  equipment 
rooms,  kitchen  areas,  foundation  drainage  systems, 
garages,  industrial  areas,  manufacturing  area.s, 
processing  areas,  car  wash  areas,  planting  areas,  and 
roof  drainage  systems. 

It  is  extremely  important  in  a  building  to  prevent 
underground  drainage  lines  from  becoming  blocked  or 
partially  blocked  because  of  .sediment  accumulations 
for  collected  matter  will  harden  in  time  to  cau.se  .seri¬ 
ous  conditions.  This  situation  can  occur  in  sanitary, 
waste  or  storm  drainage  lines.  The  important  thing 
regarding  drainage  lines  is  to  intercept  and  retain 
this  debris  and  sediment  matter. 

Running  Traps  and  P-Traps 

Running  traps  and  P-traps  serve  to  .some  extent  in 
intercepting  and  retaining  matter,  as  .shown  in  Fig.  1. 
Much  of  the  sediment  that  enters  a  fixture  will  be  in¬ 
tercepted  and  retained  by  the  P-trap.  This  matter  is 
easily  removed  by  means  of  the  cleanout  plug  that  is 
a  part  of  the  trap.  However,  the  P-trap  has  certain 
limitations  and  when  the.se  are  exceeded,  other  meth¬ 
ods  must  be  employed  to  intercept  and  retain  the 
matter. 

A  running  trap  with  double  cleanouts  is  placed  in 
the  sanitar>'  drainage  line  in  the  building.  While  its 
basic  function  is  not  the  interception  and  retention 
of  matter,  it  is  surprising  just  how  much  matter  will 
settle  in  the  trap  for  lack  of  proper  provision  el.se- 
w’here. 

A  running  trap  for  a  leader  line  will  intercept  a 
considerable  amount  of  sediment  since  a  good  deal  of 
matter  generally  settles  on  a  roof  and  finds  entry  to 
the  interior  storm  water  piping.  The  prime  purpose 
of  the  trap  at  the  base  of  the  leader  line  shown  in 
Fig.  1,  is  to  intercept  large  foreign  objects  that  gain 
entry  through  the  roof  drains. 

These  traps  have  a  specific  function  more  important 
than  the  interception  of  .sand  and  sediment  that  enters 
the  respective  systems.  Special  structures  and  devices 


.should  be  considered  when  heavy  concentrations  of 
matter  mu.st  be  handled. 

Firhiro  Traps 

Figure  2  .shows  the  type  of  unit  that  may  be  placed 
under  a  sink  or  lavatory  when  heavy  concentration.s 
of  matter  are  di.scharged  into  the  fixture. 

The  .sediment  trap  in  this  case  consists  of  a  circular 
drum,  equipped  with  an  inlet  and  outlet  of  the  two 
types  shown.  Inside  the  drum  is  a  iierforated  basket 
that  may  be  removed  through  the  cleanout  plug  at  the 
bottom  of  the  unit. 

Waste  water  from  the  fixture  will  pass  into  the  unit 
where  the  clear  water  will  psi.ss  through  the  jierforated 
l»a.sket  while  substances  heavier  than  water  matter 
will  .settle  to  the  l»ottom  of  the  basket  where  it  can  be 
removed  at  frequent  intervals. 

This  unit  al.so  .ser\’e.s  as  a  fixture  trap  l>ecau.He  it 
has  a  water  trap  seal.  There  are  many  varied  applica- 


To  fixture - 


Vent 


Waste 


WITH  DOUBLE  CLEANOUTS 


Rg.  I.  Types  of  traps  that  may  be  used  to  intercept  and 
retain  sand  and  sediment. 
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duty  areas  where  the  incident  of  sediment  is  rather 
hijfh.  The  grate  is  a  heavy  duty  type  that  will  with¬ 
stand  heavy  traffic  loads  such  as  lift  or  fork  trucks. 
The  bucket  is  rather  deep  to  hold  a  large  accumula¬ 
tion  of  matter.  The  top  portion  of  the  bucket  is  per¬ 
forated  to  retain  as  much  as  possible  of  the  intercepted 
matter,  including  floating  debris.  This  type  drain  is 
also  available  with  different  sized  tops  and  may  be 
had  with  a  side  outlet  instead  of  the  bottom  outlet 
shown. 

The  floor  drain  with  deep  sump  and  side  outlet  is 
representative  of  the  large  capacity  floor  drains  that 
are  available  for  extremely  heavy  sediment  concentra¬ 
tions.  These  drains  are  ideal  for  industrial,  manufac¬ 
turing  and  processing  area  applications.  The  grate  is 
a  heavy  duty  type  to  withstand  the  weight  of  heavy 
traffic  loads.  The  bucket,  of  large  capacity,  can  retain 
considerable  amounts  of  matter.  Fine  mesh  screens 
are  u.sed  on  all  four  sides  of  the  bucket  to  retain  as 
much  as  possible  of  the  matter. 

In  addition  to  the  drains  illustrated,  other  styles  are 
available.  Traps  are  usually  required  with  the  drains 
shown  and  are  generally  of  the  running  trap  type. 
They  provide  the  water  trap  seal  required  to  prevent 
sewer  ga.ses  from  the  underground  drainage  lines,  dis¬ 
charging  at  the  drain.  P-traps  can  also  be  used  with 
the  bottom  outlet  drains.  Many  codes  require  that  floor 
drains  be  vented.  When  venting  is  needed,  it  should 
conform  with  the  local  code.  W'hen  the  floor  slabs  are 
to  be  watertight,  clamping  collars  can  be  furnished 
with  the  drains  to  .secure  the  watertight  flashing  to 
the  drain  and  thus  offer  a  watertight  installation.  Al- 


TYPICAL  APPLICATION  OF  A  SEDIMENT 
INTERCEPTOR  WITH  A  SINK  FIXTURE 

Fig.  2.  Styles  of  units  that  can  be  used  with  fixtures  to 
intercept  and  retain  sediment. 

tions  for  this  tyi>e  trap;  it  mu.st  be  installed  with  suf¬ 
ficient  clearance  below  the  unit  to  permit  the  perfo¬ 
rated  l>asket  to  be  removed.  When  sediment  of  fine 
texture  is  to  be  intercepted,  a  me.sh  .screen  may  be 
u.sed  with  the  basket.  The  .sediment  trap  shown  is 
only  for  example  for  there  are  other  types  that  can 
be  u.sed  with  equal  success. 

Roor  Drains 

Floor  drains  that  include  the  means  for  intercept¬ 
ing  and  retaining  .sand,  sediment  and  debris  may  be 
obtained  for  .specific  functions  or  applications,  and 
three  .such  drains  are  shown  in  Fig.  3. 

The  .small  bottom  outlet  floor  drain  illustrated  is 
a  general  purpose  type.  It  serves  a  very  useful  pur- 
po.se  in  ba-sements,  storage  areas  and  for  other  general 
purpo.se  applications  where  .some  matter  is  washed 
into  the  drain  and  must  be  intercepted  and  retained. 
The  bucket  is  a  slotted  type  and  intercepted  matter 
will  be  retained  at  the  bottom  of  the  bucket.  A  feature 
of  this  drain  is  that  the  grate  cannot  be  replaced  unless 
the  bucket  is  in  place.  This  type  drain  is  available  in 
different  sized  tops  and  can  be  obtained  with  .side 
outlets. 

The  floor  drain  of  the  deep  sump  type  is  ideal  for 
equipment  rooms  or  spaces,  as  well  as  other  heavy 


PARTIAL  PLAN  OF  TOP  PARTIAL  PLAN  OF  TOP 


FLOOR  DRAIN 

DEEP  SUMP  WITH  SIDE  OUTLET 


Pig.  3.  Types  of  drains  that  are  available  for  the  inter¬ 
ception  of  sand  and  sediment. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JULY.  19*0 


105 


though  caulked  outlets  are  shown,  threaded  outlets  are 
also  available. 

Concrete  Structures 

On  occasion,  one  may  desire  to  build  a  combination 
drain  and  sand-sediment  trap  of  the  type  sho^sm  in 
Fig.  4.  The  concrete  pit  then  would  be  constructed 
as  shov^m  and  lined  with  waterproofing  material  to 
maintain  tightness  and  a  grate  would  be  fitted  on  top 
of  the  structure.  If  heavy  traffic  loads  will  exi.st,  re¬ 
inforced  concrete  is  used  and  a  heavy  duty  grate  and 
frame  installed. 

The  outlet  is  fitted  with  a  hood  to  assure  a  proper 
trap  seal  and  to  prevent  floating  debris  from  entering 
the  outlet.  The  outlet  piping  passes  through  a  water¬ 
tight  sleeve  to  ensure  a  leakproof  connection.  The 
depth  of  the  pit  below  the  outlet  connection  must  be 
determined  to  fulfill  retention  requirements  for  the 
particular  application.  The  local  code  should  always 
be  consulted  regarding  the  use  of  this  type  of  drain. 

This  drain  has  considerable  merit  for  use  in  areas 
where  large  quantities  of  sand  or  sediment  are  wa.shed 
into  the  drain — .such  applications  as  greenhou.ses. 
garages  or  storage  areas. 

Large  capacity  cast  iron  drains  similar  in  function 
to  a  concrete  pit  may  also  be  utilized  with  this  appli¬ 
cation.  There  are  a  number  of  styles  and  sizes  from 
which  to  choo.se. 

In-Line  Send  and  Sediment  Traps 

Frequently,  when  a  series  of  drains  are  involved, 
each  handling  a  con.stant  discharge  of  water,  it  is  ad¬ 
visable  to  con.sider  the  u.se  of  in-line  .sand  and  .sedi¬ 
ment  traps  of  the  type  shoum  in  Fig.  5.  Note  that 
the  trap  is  placed  between  the  series  of  floor  drains 
and  the  main  sanitary  drain  line  into  which  the  floor 
drain  branch  line  will  di.scharge.  The  .sand  and  .sedi¬ 
ment  trap  in  this  ca.se  is  a  ca.st  iron  basin  and  is 
equipped  with  a  cover  that  is  ea-sily  removed. 

Although  vents  have  not  been  .shown  for  the  drains, 
the  venting  must  be  handled  in  a  manner  prescribed 
by  the  local  code  requirements.  The  drains  do  not  in¬ 
clude  traps,  therefore  a  hood  should  be  placed  on  the 


Rg.  4.  Combination  drain  and  sand  sediment  trap. 


outlet  connection  to  offer  the  necessary  watertrap  .seal. 

When  drains  are  installed  in  a  garage,  aircraft 
hangar,  or  other  areas  where  there  is  the  danger  that 
volatile  liquids  will  be  di.scharged  into  the  drain.s,  thus 
creating  a  potential  hazard,  then  approved  types  of 
oil  .seiuirating  equipment  must  be  installed  in  a  manner 
pre.scril>ed  by  the  local  plumbing  and  Are  codes.  Such 
systems  will  not  be  covert‘d  in  this  article. 

Concrete  and  Cast  Iron  In-Line  Units 

In-line  .sand  and  sediment  traps  may  be  of  cast  iron 
or  concrete  as  detailed  in  P'ig.  6.  The  ca.st  iron  unit 
comes  in  var>'ing  sizes  and  depths  to  .satisfy  any  re¬ 
quirement.  The  outlet  connection  is  equipped  with  a 
tee  as  shown,  or  a  regular  hooded  outlet.  This  pro¬ 
vision  mu.st  conform  to  local  code  standards.  The  out- 
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Fig.  5.  How  a  cast  iron  basin 
can  ba  usad  as  a  sand  trap  to 
intarcapt  sadimant  washad  in¬ 
to  floor  drains. 
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Pig.  6.  Two  typ^s  of  struc> 
hires  that  can  be  used  for 
sand  traps. 


PLAN  plan 


Watertight  sleeve 
Concrete  pit 
Waterproofing 


Sediment 


CAST  IRON  BASIN  USED 
AS  A  SAND  TRAP 


CONCRETE  PIT  USED 
AS  A  SAND  TRAP 


sidf  of  the  cast  iron  tiaain  is  generally  painted  with  a 
protective  comiwund  for  longer  life. 

The  concrete  pit  can  be  constructed  of  a  size  or 
depth  to  meet  con.struction  needs.  The  outlet  connec¬ 
tion  is  equipi>ed  with  a  hood  or  with  a  tee  if  allowed 
by  local  code.  When  hoods  are  used  with  .sand  or  sedi¬ 
ment  trajw,  it  is  generally  required  that  they  will  pro¬ 
vide  a  trap  seal  of  at  lea.st  4  to  6  inches,  depending 
upon  local  code  demands. 

The  in-line  .sand  and  sediment  trap  is  recommended 
for  all  areas  or  applications  where  large  quantities  of 
water  with  heavy  concentrations  of  .sediment  and 
debris  are  handled. 

Combination  Trap  and  Sump  Pit 

The  .sand  and  .sediment  trap  shown  in  Fig.  7,  has 
ju.st  one  purpo.se  and  that  is  to  intercept  matter  before 
it  can  reach  a  sump  pit  where  it  can  damage  the  pump¬ 
ing  apparatus. 

The  combination  trap  and  .sump  pit  is  used  for  a 
series  of  floor  drains  installed  at  the  lower  floor  levels 
in  a  building  where  such  drains  are  at  a  lower  eleva¬ 
tion  than  the  building  drain.  Thus  the  sand  and  sedi¬ 
ment  traps  intercept  and  retain  matter  that  is  dis¬ 
charged  into  the  drain.s,  while  the  clear  water  waste 
tia.sses  on  into  the  sump  pit  where  it  is  pumped  up  to 
the  elevation  of  the  building  drain  to  discharge  by 
gravity  to  the  street  sewer  facilities. 

The  combination  trap  and  sump  pit  is  also  used 
with  subsurface  and  foundation  drainage  sy.stems. 

The  waste  water  in  this  case  is  conducted  to  the  trap 
pit  where  the  foreign  matter  settles  at  the  bottom  of 
the  pit  while  the  clear  water  pa8.ses  into  the  sump  pit. 

The  arrangement  is  also  practical  for  exterior  drain¬ 
age  sy.stems.  Here  the  underground  piping  is  run  into 
the  building  and  connects  with  the  trap  pit.  Foreign 
matter  washed  into  the  drains  is  intercepted  and  re¬ 
tained  by  the  trap  while  the  clear  water  waste  is 
pumped  up  to  the  elevation  of  the  storm  water ^wer 
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and  thus  runs  by  gravity  out  to  the  street  storm  sewer 
facilities. 

The  trap  and  sump  pits  are  constructed  of  concrete, 
or  of  reinforced  concrete  when  extra  strength  is  re¬ 
quired.  The  pit  interior  is  lined  with  waterproof  ma¬ 
terial.  Steel  covers  are  placed  at  the  top  as  shown. 
The  size  and  proportions  of  this  arrangement  must  be 
designed  properly  to  handle  the  needs  of  the  specific 
application.  Moreover,  the  local  plumbing  code  should 
always  be  con.sulted  for  recommendations. 


Fig.  7.  How  a  sand  trap  h  used  with  a  {ump  pit. 
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Stone  Wotor  Dreiee^o  Systoms 

In  this  10-page  bulletin,  Johns- 
Manville,  New  York,  N.  Y.,  tells  why 
Transite  pipe  means  new  economies  in 
storm  water  drainage  systems.  Bul¬ 
letin  includes  detailed  layouts  of  drain 
systems,  as  well  as  design  data  and 
guide  specifications  for  materials  and 
installation. 

Circl*  Itoie  1  on  Inquiry  C«rd 

Water  Heeiaier  Arrester 

Six-page  Manual  60-2,  published  by 
Zum  Industries,  Inc.,  Erie,  Pa.,  de¬ 
scribes  the  company’s  all-stainless- 
steel  water  hammer  arrestor,  called 
Shoktrol.  Also  described  is  new  siz¬ 
ing  method  which  permits  scientific 
selection  of  arrestors  for  multiple 
branch  installations. 

Circle  Iteei  2  on  Inquiry  Cord 

Vibrotioe  eed  Noise  Ceatrel 

A  6-page  guide  to  writing  vibration 
and  noise  control  specifications  for 
air  conditioning  and  related  equip¬ 
ment  is  available  from  The  Korfund 
Co.,  Inc.,  Long  Island  City,  N.  Y.  It 
recommends  and  illustrates  vibration 
control  mountings  for  specific  types 
of  equipment. 

Circle  Iteei  3  on  Inquiry  Cord 

Hydreek  Predects 

Bell  &.  Gossett  Co.,  Morton  Grove, 
Ill.,  announces  28-page  Catalog  GC- 
1259 A  illustrating  and  describing  its 
line  of  hydronic  products  for  prima¬ 
rily  residential  use.  These  Hydro-Flo 
pr^ucts  include  pumps,  valves,  com- 
pre.ssion  tanks,  water  heating  units, 
and  others. 

Circle  Iteei  4  on  Inquiry  Cord 


brevity  Veetlloters 

Engineering  data  for  quick  selec¬ 
tion  of  Airette  square  and  rectangular 
gravity  ventilators  are  presented  by 
Penn  Ventilator  Co.,  Inc.,  Philadel¬ 
phia,  Pa.,  in  6- page  Bulletin  AEG-60. 
Ventilators  may  be  used  as  discharge 
or  relief  outlet  units,  or  as  fresh  air 
intake  hoods. 

Circle  Iteei  7  on  Inquiry  Cord 

Steel  Weldle«  Nttle^o 

The  Husky  line  of  steel  welding 
fittings  for  Schedule  40  piping  is  de¬ 
scribe  in  Catalog  H-2  by  Nibco,  Inc., 
Elkhart,  Ind.  A  new  addition  to  the 
company’s  product  line,  eccentric  re¬ 
ducers,  and  recent  Husky  installations 
are  featured.  Included  are  technical 
data  and  tables. 

Circle  Iteei  f  on  Inquiry  Cord 

Air  Coedltlaelef  Iqelpeieet 

Air  conditioning  equipment  for  in¬ 
dustrial  and  commercial  use  is  avail¬ 
able  from  Airtemp  Div.,  Chrysler 
Corp.,  Dayton,  Ohio,  in  a  wide  range 
of  models  and  sizes.  An  8-page  de¬ 
scriptive  bulletin  includes  packaged 
liquid  chillers,  packaged  central  sta¬ 
tion  units,  fan-coil  units,  etc. 

Circle  Iteei  9  on  Inquiry  Cord 


Cool-Hred  Pecheqe  leller 

Guide  specifications  for  application 
of  the  Coal-Pak  Automatic  package 
boiler  to  low-pressure  steam  heating, 
hut  water  heating  and  high-pressure 
process  steam  are  contained  in  a  36- 
page  brochure,  GS-3,  published  by 
Bituminous  Coal  Institute,  National 
Coal  Assn.,  Washington,  D.  C. 

'  Circle  Iteei  10  on  Inquiry  Cord 

Safety  Relief  Valves 

A  28- page  catalog,  published  by 
Farris  Engineering  C^rp.,  Palisades 
Park,  N.  J.,  describes  liquid  relief  and 
special-service  safety  relief  valves. 
V’alve  selection  is  simplified  in  Cata¬ 
log  FE-1.38  by  utilizing  its  sizing  data, 
capacity  tables,  and  generous  applica¬ 
tion  data. 

Circle  Iteei  11  on  Inquiry  Cord 

Adjastable  Speed  Field  Drives 

A  20-page  bulletin  describing  the 
company’s  Class  4  line  of  adjustable 
speed  Gyrol  fluid  drives  is  available 
from  American-Standard  Indu.strial 
Div.,  Detroit,  Mich.  Bulletin  A-719 
discusses  principles  of  operation, 
shows  typical  applications,  and  in¬ 
cludes  selection  guides. 

Circle  Iteei  12  on  Inquiry  Cord 


Evaperetlve  Ceadeesers 

24-page  Bulletin  107  covers  the 
complete  line  of  evaporative  con¬ 
densers  available  from  Baltimore  Air- 
coil  Co.,  Inc.,  Baltimore,  Md.,  in  sin¬ 
gle,  factory  assembled  units  from  10 
to  700  tons.  Includes  diagrams,  ca¬ 
pacity  and  performance  data,  and 
selection  tables. 

Circle  Iteei  S  on  Inquiry  Cord 


All  Farpete  Ceetrifegal  Foes 

A  76-page  catalog.  No.  1120-1,  from 
Sturtevant  Div.,  Westinghouse  Elec¬ 
tric  Corp.,  Hyde  Park,  Mass.,  de¬ 
scribes  Series  .3000  all  purpose  cen¬ 
trifugal  fans  with  flat,  backwardly 
inclined  blading.  Fans  are  suitable 
for  supply  and  exhau.st,  industrial  air 
conditioning,  etc. 

Circle  Iteei  4  on  Inquiry  Cord 
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larfatfrial  lihaastars  oa4  llawars 

The  enKineerinfc  handbook  flection 
of  Bulletin  IF-100,  from  General 
Blower  Co.,  Morton  Grove,  III.,  in- 
cludeii  air  volume  tables,  corrosion 
data,  drying  temperatures,  velocity 
requirements,  and  other  information 
pertinent  to  a  mechanically  sound  ex* 
hau.st  or  blow’er  system. 

Circt*  Itaai  11  on  Inquiry  Card 


Matar  Applicotiaa  Gaida 

Century  Electric  Co.,  St.  Louis,  Mo., 
announces  its  1960  motor  application 
guide.  This  16-page  catalog  features 
selection  charts  which  relate  motor 
type  and  characteristics  to  the  re¬ 
quirements  of  specific  applications. 
Company’s  latest  motor  desigpis  are 
described. 

CircU  Itaai  19  on  Inquiry  Card 


Scatcb-Typa  lailars 

A  6-page  bulletin  covering  new, 
packaged  Scotch-type  3-pass  Imilers 
is  available  from  Burnham  Corp., 
Irvington,  N.  Y.  Engineerwl  for  effi¬ 
ciency  and  low  maintenance  service 
with  gas,  oil,  or  oil-gas  burners, 
boilers  are  descriln'd  with  diagrams, 
ratings  and  dimensions. 

CircU  Itaai  14  on  Inquiry  Card 


Waldad  Staal  fipa 

Uses  of  welded  steel  pipe,  ranging 
from  heating,  plumbing  and  sprinkler 
systems  to  snow  melting  and  ice  rinks, 
are  illu.strated  in  an  18-page  bulletin 
from  The  National  Supply  Co.,  Pitts¬ 
burgh,  Pa.  Spang  CW  Steel  Pipe 
Bulletin  No.  509  includes  6  pages  of 
.specification  tables. 

CircU  Itaai  20  on  Inquiry  Card 


Paaipt 

Pumps  for  any  liquid  handling 
application  are  offer^  by  Little 
Giant  Pump  Co.,  Oklahoma  City, 
Okla.  A  4-page  bulletin  describes  these 
pumps;  data  cover  submersible  circu¬ 
lator  units,  hea\'y  duty  pumps,  con- 
den.sate  tank  units,  vaporizer  assem¬ 
bly,  and  a  portable,  screened  model. 

CircU  Itaai  IS  on  Inquiry  Card 


Soaad  Caatral  Carb 

Full  details  and  specifications  on  its 
QT  sound  control  curb  for  power  ex¬ 
hausters  are  set  forth  in  Bulletin  60 
SC  by  Jenn-Air  Products  Co.,  Inc., 
Indianapolis,  Ind.  The  4-page  bulletin 
includes  performance  graphs,  mount¬ 
ing  drawings  and  dimensions  for  eight 
models. 

CircU  Itaai  21  on  Inquiry  Card 


Hast  Call  S^ca  Haatars 

Electric  blast  coil  space  heaters  for 
duct  installation  are  the  .subject  of 
32-page  Catalog  E-97U,  published  by 
Industrial  Engineering  &  Equipment 
Co.,  St.  I»uis,  Mo.  The  catalog  in¬ 
cludes  descriptions  of  the  heaters  and 
application  information,  plus  complete 
heater  ratings. 

CircU  Itaai  14  on  Inquiry  Cord 


Air  Ceelad  Ceadaasars 

Recold  Corp.,  Los  Angeles,  Calif., 
announces  8-page  Catalog  No.  34C9a 
describing  its  Dricon  line  of  air  cooled 
condensers.  Catalog  contains  per¬ 
formance  data,  and  information  for 
unit  and  multi-circuit  selection.  Use 
of  condensers  as  jacket  water  coolers 
is  al.so  described. 

CircU  Itaai  22  on  Inquiry  Cord 


Pradacts  far  Air  Caadltloalaq 

A  28-page  catalog.  No.  R-460,  from 
Madden  Brass  Products  Co.,  Aurora, 
III.,  illustrates  and  describes  products 
for  air  conditioning  and  refrigeration. 
These  include  flare  tube  fittings,  her¬ 
metic  port  valves,  color-coded  charg¬ 
ing  lines,  driers,  strainers,  and  many 
others. 

CircU  Itaai  17  on  Inquiry  Cord 


*C  WMJtt 


A-C  Motors 

Multi-Shielded  motors,  in  sizes  from 
M  to  200  hp,  are  described  by  manu¬ 
facturer,  Sterling  Electric  Motors, 
Inc.,  Los  Angeles,  Calif.,  in  56-page 
Catalog  No.  200.  It  includes  a  special 
section  dealing  with  selection  and 
application  making  catalog  especially 
useful  in  specifying  a-c  motors. 

CircU  Itaai  23  on  Inquiry  Cord 


ladaar  Caoliaf  Tawars 

Suitable  for  installation  indoors  and 
out,  AquaCooler  cooling  towers  are 
de.scribe<l  in  Bulletin  No.  AC-60  by 
The  Marley  Co.,  Kansas  City,  Mo. 
The  6-page  bulletin  includes  perform¬ 
ance  data,  specifications,  and  dia¬ 
grams  which  show  water  flow  and  air 
flow  options. 


CircU  Itaai  II  on  Inquiry  Cord 


Flaaibiag  aad  Haotiag  Spaaioltias 

The  Keeney  Manufacturing  Co., 
Newington,  Conn.,  announces  a  new, 
40- page  catalog  covering  its  broad 
line  of  plumbing  products  and  heating 
specialties.  Included  are  tubular  brass 
plumbing  goods,  floor  and  ceiling 
plates,  electric  humidifiers,  automatic 
and  manual  air  valves,  etc. 

CircU  Itaai  24  on  Inquiry  Cord 
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■elt-Drivea  Tabeeii«<l  Pent 

Propellair  Div.,  Robbins  A  Myers, 
Inc.,  Spring^Aeld,  Ohio,  announces  8- 
page  Bulletin  No.  625  describing  30 
to  60-inch  dia  belt-driven  tubeaxial 
fans.  Bulletin  also  includes  data  on 
ventilating  systems  with  emphasis  on 
hood  design  and  open  surface  tank 
ventilation. 

CircU  Iteai  2S  on  Inquiry  C«rd 


Circeletiaf  Peaipt 

Selection  and  design  data  for  ver¬ 
tical  design,  space  saving,  hot  and 
cold  water  circulating  pumps  are  in¬ 
cluded  in  Bulletin  No.  VKY-6900B, 
published  by  Weil  Pump  Co.,  Chica^, 
ill.  Bulletin  includes  photos  which 
show  typical  applications  of  these 
mechanical-seal  equipped  pumps. 

Circk  Itom  31  on  Inquiry  Cnrd 


Seal*  Me4*l  CeapeaMts 

Twenty  vessels,  8  heat  exchangers, 
and  11  pumps  of  three  different  types 
arc  available  in  molded  expandable 
polystyrene  from  Industrial  Model 
Supplies,  Inc.,  Wilmington,  Del.  These 
and  other  scale  model  components  are 
described  in  an  8- page  catalog  which 
is  offered. 


Low'Voltag*  OistHbatiM  iqalpaaat 

An  84-page  catalog,  GEC-llOOB,  is 
designed  for  easy  selection,  applica¬ 
tion,  pricing  and  ordering  of  low- 
voltage  distribution  equipment  made 
by  General  Electric  Co.,  Plainville, 
Conn.  Pn>ducts  include  circuit  break¬ 
ers,  motor  control  centers,  and  dis¬ 
tribution  panellraards. 

Circle  Ifaai  32  on  Inquiry  Cord 


Circle  Ifaai  24 


f reeeara  oad  Vacsaai  ftofas 

A  4- page  specification  bulletin  for 
pressure  and  \'acuum  gages,  industrial 
and  dial  thermometers  for  piping  and 
duct  installations,  and  recoMing  in¬ 
struments  for  temperature,  pressure 
and  humidity  is  offered  by  Weksler 
Instruments  Corp.,  Freeport,  L.  I., 
N.  Y. 

Circle  Iteai  33  on  Inquiry  Cord 


Veatiletiag  Eqaipaieat 

Catalog  No.  592  describes  the  line 
of  quality  ventilating  equipment 
available  from  Broan  Mfg.  Co.,  Inc., 
Hartford,  Wis.  Included  in  12  pages 
are  range  hoods,  twin  blowers,  ceiling 
and  wall  fans,  ventilating  fan  units 
and  light  units,  as  well  as  electric  wall 
heaters. 

Circle  Iteai  27  on  Inquiry  Cord 


Pipe  Uaieas  oad  Check  Velvet 

A  20-page  catalog.  No.  60,  from 
Catawissa  Valve  A  Fittings  Co.,  Cata- 
wissa.  Pa.,  contains  complete  informa¬ 
tion  on  Perfect  Seal  pipe  unions  and 
swing  check  valves.  Emphasized  is 
new  convertability  feature  whereby 
standard  weight  pipe  unions  can  be 
converted  to  orifice  type. 

Circio  Iteai  28  on  Inquiry  Cord 


Dirt  oad  Oast  Ceatrel 

CRS  Industries,  Inc.,  Philadelphia, 
Pa.,  offers  a  folder  describing  the 
Statronic  System,  a  new  method  of 
dirt  and  dust  control  which  operates 
by  statically  bombarding  dirt  and 
dust  particles,  negatively-ionizing 
and  shattering  them  to  a  size  well 
below  0.1  micron. 

Circle  Iteai  34  on  Inquiry  Cord 


Plottlc  Sewer  Males 

A  4-page  bulletin  describing  the  ad¬ 
vantages  of  its  plastic  sewer  mains 
is  published  by  Evanite  Plastic  Co., 
Carrollton,  Ohio.  Bulletin  elaborates 
on  these  advantages:  rapid  jointing, 
elimination  of  leakage,  bwt  flow  char¬ 
acteristics,  and  long  serv’ice  life  of 
sewer  systems  fabricated  from  plastic. 

Circle  Iteai  3S  on  Inquiry  Cord 


Weldiaq  Moebiaes 

Miller  Electric  Mfg.  Co.,  Appleton, 
W’is.,  offers  a  12-page  booklet  describ¬ 
ing  “a  full  line  of  fine  welders.”  Some 
40  different  models  are  covered,  in¬ 
cluding  d-c,  a-c  and  a-c/d-c  welders, 
gasoline  and  diesel  driven  units,  and 
accessories  and  controls  for  all  of  the 
company’s  models. 

Circio  Itaai  28  on  Inquiry  Cord 


Prassara  Kaqalatars 

Information  on  its  complete  line 
of  Sliding  Gate  pressure  regulators  is 
given  in  Catalog  J 160-1  by  OPW- 
Jordan  Corp.,  Cincinnati,  Ohio.  The 
8-page  catalog  describes  four  types 
of  regulators  and  gives  applications 
for  each.  Sizing  charts  and  sample 
specification  are  included. 

Circio  Itaai  34  on  Inquiry  Cord 


Tbanaal  lasalatiaq  Materials 

“Re-thinking  Thermal  Insulation,” 
a  16-page  booklet  published  by  Na- 
t  i  o  n  a  1  Insulation  Manufacturers 
Assn.,  New  York,  N.  Y.,  is  a  guide  to 
the  best  use  of  thermal  insulating 
materials.  It  emphasizes  the  “eco¬ 
nomic  thickness”  approach  to  specifi¬ 
cation,  and  includes  a  worksheet. 

Circle  Itaai  30  on  Inquiry  Cord 
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Mel4e4  PIpa  laseletlea 

Thermal,  mechanical  and  chemical 
properties  of  Gem-Foam,  a  low-tem¬ 
perature  pipe  insulation  molded  of 
polyurethane  foam,  are  contained  in 
bulletin  offered  by  Baldwin-Ehret- 
Hill,  Inc.,  Trenton,  N.  J.  Also  de¬ 
scribed  is  Gemfll,  a  foam-in-place  in¬ 
sulation  for  fittings,  valves,  etc. 

Circl*  Itaei  37  on  Inquiry  Card 


Chart  AMs  WeMlaf 

Aluminum  Co.  of  America,  Pitts¬ 
burgh,  Pa.,  announces  a  welding  aid 
that  outlines  correct  filler  alloys  for 
all  recommended  wrougdit  alloy  parent 
metal  combinations.  Chart  makes 
filler  alloy  choices  possible  based  on 
parent  metal  combinations  and  com¬ 
mon  service  requirements. 

Circl*  Iteai  43  on  Inquiry  Card 


Uaderfraaad  Spriahleet 

Keeping  American  lawns  beautiful 
is  the  theme  of  a  24-page  catalog 
offered  by  Rain  Jet  Corp.,  Burbank, 
Calif.  Catalog  includes  complete 
operating  data,  specifications  and  rec¬ 
ommendations  for  use  for  sixteen 
mt>dels  of  underground  sprinkler 
heads. 

Circia  IfeM  31  on  Inquiry  Card 


lasalaflea  Staadords 

New  performance  standards  for 
house  insulating  materials  made  by 
the  member  companies  of  National 
Mineral  Wool  Assn.,  New  York,  N.  Y., 
are  described  in  an  8-page  booklet 
which  is  entitled  Mineral  Wool  Insula¬ 
tion  and  the  All  Weather  Comfort 
Standard. 

Cirela  Ifaai  44  on  Inquiry  Card 


Mailhia  Oaefiaf 

A  4-pag<‘  bulletin  describing  uses 
and  advantages  of  flexible  ducting  in 
the  air  conditioning  industr>'  is  offere<l 
by  Flexible  Tubing  Corporation,  Guil¬ 
ford,  Conn.  Reporteil  features  include 
up  to  W7r  savings  in  installation  costs 
as  well  a.s  improved  air  flow  character¬ 
istics. 

Cirda  Ifaai  39  on  Inquiry  Card 


Slip-Type  Expeasiea  Joints 

Engineering  and  product  informa¬ 
tion  on  Adsco  slip-type  expansion 
joints  are  contained  in  Bulletin  No. 
57-15B,  published  by  Yuba  Heat 
Transfer  Div.,  Yuba  Consolidated  In¬ 
dustries,  Inc.,  Honesdale,  Pa.  Engi¬ 
neering  data  cover  thrust,  anchors, 
thermal  expansion,  etc. 

Circia  Item  4S  on  Inquiry  Card 


fesitive  Dlspleceweet  9eaips 

.\  10-page  bulletin,  No.  B-142,  de¬ 
scribing  advantages  of  positive  dis¬ 
placement  pumping  action  of  its  Hi- 
Lift  pumps,  is  available  from  Peerless 
Pump,  Hydrodynamics  Div.,  FMC 
Corp.,  Ix)s  Angeles,  Calif.  Bulletin 
also  contains  many  helpful  pointers 
on  evaluating  water  needs. 

Circia  Iteai  40  on  Inquiry  Card 


SoMer  End  trease  Valves 

Solder  end  bronze  valves  for  Types 
K,  L  and  M  copper  tubing  installations 
are  manufactured  by  Stockham  Valves 
&  Fittings,  Birmingham,  Ala.,  in  gate, 
globe  and  check  models.  A  12-page 
bulletin  describes  valves  with  con¬ 
struction  features,  diagrams  and  di¬ 
mensions. 

Circia  Iteai  44  on  Inquiry  Card 


Uae  at  ftashets 

The  Palmetto  line  of  gasketing  and 
gaskets  for  flanges,  joints,  boiler 
manholes,  etc.,  is  illustrated  and  de¬ 
scribed  in  sectionalized  12-page  cata¬ 
log  offeretl  by  Greene,  Tweed  A  Co., 
North  Wales,  Pa.  Data  include  com¬ 
position,  temperature  limits  and  rec¬ 
ommended  service. 

Circia  Iteai  41  on  Inquiry  Card 


Pipe  laadiag 

How  to  bend  pipe  or  conduit  easily 
and  accurately  with  its  improved 
Chicago  bender  is  the  subject  of  4-page 
Bulletin  260  offered  by  Lidseen  of 
North  Carolina,  Inc.,  Hayesville,  N.C. 
Information  includes;  Calculating 
lengths  of  legs;  Locating  the  bend; 
Offsets;  etc. 

Circia  Item  47  on  Inquiry  Card 


laialattea  Adhesives 

Adhesives  and  coatings  for  com¬ 
mercial  and  industrial  insulation  ap¬ 
plications  are  manufactured  by  Insul- 
Coustic  ron>*.  Maspeth,  N.  Y.  A  4- 
page  bulletin  describes  these  products, 
presents  a  simplified  method  of  selec¬ 
ting  them,  and  lists  some  typical  ap¬ 
plications. 

Circia  Item  42  on  Inquiry  Card 


Commeixlol  Kitcbee  Veetlletlea 

This  28-page  manual  covers  the  re¬ 
quirements  for  effective  ventilation  of 
all  types  of  kitchens  and  counter  cook¬ 
ing  equipment  whether  the  dining 
area  is  air  conditioned  or  not.  Priced 
at  60c,  manual  is  available  from  Or¬ 
der  Dept.,  American  Gas  Assn.,  420 
Lexington  Avenue,  New  York  17,  New’ 
York. 
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DEGREE-DAYS  FOR  MAY,  1960 

lA)  Airport  readinct;  (C)  City  oftoe  rcodinca;  (O)  Readinct  at  •  point  or.  outakirti  of  city 

All  CoMoiTtomaG.  Hbatimc  amo  ViaTiutTiaa’i  33ad  Year  of  Publicatioa  of  Montkly  Decree- Day  Data 

I  May  !  3raaan  to  May  31.  incl.,  from  Sept.  I 

'  1960  I  1959  I  Normal  i  1959-60  |  19S«-S9  |  Normal 


Abilan*.  T**9$  (a)  .  40  8 

Albany.  Now  York  (A)  152  220 

Albuquorqua.  New  Mei'Co  (A)  .  82  60 

Alpena.  Michigan  (C)  370  344 

Anchorage.  Alaska  (A)  483  530 

Asheville.  North  Carolina  (C)  181  58 

Atlanta.  Georgia  (A)  .  71  10 

Atlantic  City.  New  Jersey  |C)  157  131 

Augusta.  Georgia  (A)  .  35  5 

Baltimore.  Maryland  (C)  84  32 

Billings.  Montana  (A)  .  287  436 

Binghamton.  New  York  (Cl  189  211 

Birmingham.  Alabama  (A)  72  12 

Bismarck.  North  Dakota  |A1  790  397 

Block  Island.  Rhode  Island  (4)  ..  .  298  276 

Boise  Idaho  |A)  .  .  327  382 

Boston.  Massachusetts  (A)  .  I6S  142 

Buffalo.  New  York  (A)  ...  235  216 

Burlington.  Iowa  (A)  ....  187  110 

Burlington.  Vermont  (A)  147  260 

Cairo.  Illinois  |C)  .  97  26 

Charleston  South  Carolina  I  Cl  5  0 

Charlotte.  North  Carolina  (A)  72  13 

Chattanooga.  Tennessee  (A)  .  .  179  25 

Cheyenne.  Wyoming  (A)  289  44 1 

Chicago.  Illinois  (A)  .  221  114 

Cincinnati.  Ohio  (C)  148  48 

Oeveland.  Ohio  (A)  265  133 

Columbia.  Missouri  |Al  129  70 

Columbia  South  Carolina  (4(  38  5 

Columbus.  Ohio  |C)  189  92 

Concord  New  Hamoshire  *41  201  235 

Concordia.  Kansas  (C)  ...  104  109 

Dallas.  Texas  (A)  . ^  .  33  0 

Denver,  Colorado  (A)  . .  245  273 

Des  Moines,  Iowa  (A)  .  j  .153  140 

Detroit,  Michigan  (A)  j  219  159 

Devils  Lake,  North  Dakota  (Cl  339  458 

Dodge  City,  Kansas  (A)  123  108 

Dubuque,  Iowa  (A)  259  166 

Duluth,  Minnesota  (A)  .  .  .  446  467 

Bkins.  West  Virginia  (A)  .  (a)  145 

B  Paso.  Texas  (A)  .  10  3 

By  Nevada  (A)  .  447  537 

Escanaba.  Michigan  (C)  .  446  391 

Evansville.  Indiana  (A)  ...  164  58 

Fairbanks  Alaska  (A)  378  544 

Fargo,  North  Dakota  (A)  .  276  342 

Fort  Smith,  Arkansas  (A)  .  62  II 

Fort  Wayne.  Indiana  (A)  .  237  140 

Fort  Wo^.  Texas  (Aj  .  32  4 

Fresno,  California  (A)  .  54  59 

Galveston,  Texas  (C) .  3  0 

Grand  Junction.  Colorado  (A)  .  156  104 

Grand  Rapids,  Michigan  (A)  ,  .  254  164 

Green  Bay.  Wisconsin  (A)  ..  365  213 

Greensboro.  North  Carolina  (A)  .  1 12  33 

Greenville,  South  Carolina  (A)  ....  .  87  19 

Harrisburg,  Pennsylvania  (A) .  171  103 

Hartford.  Connecticut  (A)  .  164  173 

Havre.  Montana  (C)  . . .' .  334  407 

Helena.  Montana  (A)  . .  .  (a)  540 

Houston.  Texas  (C)  .  2  0 

Huron,  South  Dakota  (A) .  259  259 

Indianapolis.  Indiana  (A)  .  214  104 

Jackson.  Mississippi  (A)  .  49  3 

Juneau.  Alaska  (A)  .  470  582 

Kansas  City,  Missouri  (A)  .  86  56 

Knoxville.  Tennessee  (A)  .  108  30 

La  Crosse,  Wisconsin  (A)  .  196  142 

Lander,  Wyoming  (A)  .  322  487 

Lewiston,  Maine  |0)  .  230  242 


a)  Data  not  available. 

*  Fq^ea  baaed  on  Airport  readinfi. 

**  Fifures  baaed  on  City  office  readinca. 

Normal  fievrm  in  tbia  table  are  baaed  on  30-year  period  coverina  1921 
to  19S0,  inclnaive,  aa  compiled  and  pabbabed  by  the  U.  S.  Weather 
Bureau. 


0 

3048  ' 

2834 

2707 

246 

6602 

7136 

6888 

70 

4286 

4117 

4389 

437 

8321 

8043 

7803 

598 

9671 

10499 

9920 

105 

4507 

4075 

4067 

20 

3226 

2797 

2826 

189 

4731 

5133 

4717 

0 

2830 

2404 

2138 

73 

4263 

4218 

4203 

304 

7015 

6834 

6959 

240 

6013 

6815 

6472 

30 

3093 

2839 

2780 

355 

8870 

8986 

8851 

335 

5447 

5803 

5720 

249 

6379 

5254 

5790 

236 

5448 

5870 

5742 

315 

6550 

6004 

6720 

179 

6406 

6112 

6067 

307 

7495 

8055 

7727 

47 

4344 

3087 

3756 

0 

2203 

1851 

1769 

29 

3512 

3203 

3205 

45 

3864 

3549 

3384 

462 

7220 

7104 

7317 

229 

6361 

6249 

6252 

108 

4798 

4467 

4532 

223 

6108 

6018 

5950 

115 

5628 

4971 

5093 

0 

2936 

2614 

2284 

153 

5495 

5482 

5255 

316 

6808 

7485 

7462 

146 

6099 

5326 

5303 

0 

2793 

2444 

2272 

286 

6216 

5805 

6051 

201 

7173 

6504 

6384 

251 

6330 

6423 

6336 

394 

1019 

9753 

9695 

135 

5639 

5114 

5043 

267 

7717 

7509 

7159 

487 

9639 

9685 

9217 

224 

(a) 

5914 

5680 

0 

2514 

2409 

2641 

418 

7542 

6857 

7177 

471 

8230 

8580 

8334 

90 

5095 

4609 

4354 

546 

13306 

14591 

13520 

338 

9326 

8906 

9107 

24 

3815 

3423 

3188 

226 

6458 

6383 

6217 

5 

2855 

2553 

2361 

43 

2392 

2032 

2532 

0 

1573 

1332 

121 1 

145 

5753 

5076 

5773 

301 

2067 

7044 

6948 

347 

8162 

8349 

8062 

50 

4247 

3908 

3810 

32 

3542 

3067 

3060 

128 

5243 

5353 

5244 

201 

5914 

6361 

6094 

313 

8074 

8200 

8030 

399 

(a) 

7944 

8005 

0 

1655 

1430 

1276 

279 

8710 

7093 

7796 

176 

6027 

5760 

5581 

0 

2861 

2839 

2202 

558 

7261 

8054 

7892 

III 

5361 

4613 

4080 

50 

4027 

3637 

3590 

250 

7557 

7686 

7545 

396 

(a) 

7501 

8110 

344 

6833 

7533 

7662 

Fifures  in  this  table,  with  two  exceptiona,  baaed  on  local  weather 
bureau  reporta.  Eaceptiona  are  Utica  and  I>ewiatan,  figures  for  which  are 
fomiahed  through  the  courtesy  of  the  Coke  Sales  Department,  Central  New 
York  Power  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar,  Bates 
Collegr,  I.ewi<tan,  Me.,  respectively. 
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D«gr««-Days  for  Moy,  1960  (Concludod) 

(A)  Airport  reodinft:  (C)  City  oftoe  rcadintf;  (O)  Kcadingi  at  a  point  on  outakirta  of  city 


Ala  CoaoiTiomMO,  HaaTiao  aao  VtanijiTiao'a  32ml  Year  of  Publicatioa  of  Ifonthly  Dcfree-Day  Data 

May  I  iicaMMi  to  May  31,  incl..  from  Sept.  1 

ily  ■■  — -  ■  '  -  '■  - - - 

1960  I  1959  I  Ncnnal  |  1959-60  |  1958-59  |  Normal 


Lncoln.  Nobraika  (C)  . 

Littfo  Rock,  ArkaoMi  (A)  . 

Lot  Anqa<M.  California  (C)  _ 

Louiivilla.  Kanfucky  (A)  . 

Lynchburg.  Virginia  (A)  . 

Macon,  Gaorgia  (A)  . 

Mad  iton.  Witcontin  (A)  . 

Marquatfa.  Michigan  (C)  . 

Mamphit.  Tannattaa  (A)  . 

Marid  ■an.  Miuiitlppi  (A)  . 

Milwaukaa.  Wiscontin  (A)  . 

Minnaapolit,  Minnatota  |A)  ... 

Molina.  Illinoit  |A)  . 

Montgomery.  Alabama  (A)  .... 

Nathvilla,  Tannattaa  (A)  . 

New  Haven.  Connecticut  (A)  .. 
New  Oriaant.  Louidana  (C)  .... 

New  York.  New  York  (C)  . 

Newark  New  Jartay  (A)  . 

Norfolk.  Virginia  |A)  . 

North  Platte.  Nabratka  (A)  .... 
Oak  Ridge.  Tannattaa  (C)  ..... 

Oakland.  California  (A)  . 

Oklahoma  City,  Oklahoma  (A) 

Omaha.  Nabratka  (A)  . 

farkartburg.  Watt  Virginia  |C) 

Peoria.  Illinoit  |A|  . 

Philadelphia.  Pannty'vania  (C) 

Phoann.  Arizona  (A)  . 

PitHburgh.  Panntylvania  (Cl 
Pitttfiald.  Mattachutaftt  (A)  .. 

Pocatello,  Idaho  (A)  . 

Portland,  Mama  (A)  . 

Portland.  Oregon  (C)  . 

Providence.  Rhode  Itland  (A)  . 

Pueblo.  Colorado  (A)  . 

Raleigh,  North  Carolina  (A)  .. 
Rapid  City,  South  Dakota  (A)  . 
Reading.  Panntylvania  (C)  .... 

Rad  Bluff,  California  (A^  . 

Reno  Nevada  (A)  . 

Richmortd,  Virginia  (A)  . 

Rochattar.  New  York  (A)  . 

Rotwali,  New  Maiico  .... 
Sacramento.  California  (C)  ... 

St.  Jotaph.  Mittouri  (A)  . 

St.  Louit.  Mittouri  (C)  . 

Salt  Lake  City,  Utah  (A) . 

San  Antonio.  Taiat  (A)  . 

San  Diego.  California  (A)  .... 

Saitdutky.  Ohio  (Cl  . 

San  FraneiKO,  California  (C)  . 
Sault  Sta.  Maria.  Michioan  (A) 

Savannah,  Gaorgia  (A)  . 

Scranton.  Panntylvania  (A)  ... 

Seattle.  Wathington  (Cl  . 

Sheridan.  Wyoming  (A)  . 

Shreveport,  Louitiana  (A)  . . . 

Sioui  City.  Iowa  (A)  . 

Spokane,  Wathington  (A)  ... 

Springfield.  Illinoit  (A)  . 

Springfield,  Mittouri  (A)  .... 

Syracuta,  New  York  (A)  . 

Toledo,  Ohio  (A)  . 

Topeka.  Kantat  (C)  . 

Trenton.  New  Jartay  (C)  _ 

Tulta,  Oklahoma  (A)  . 

Utica.  New  York  (01  . 

Valentina.  Nabratka  (A)  . 

Walla  Walla.  Wathington  (C) 

Wathington,  D.  C.  (A)  . 

Wichita.  Kantat  (A)  . 

Willitton.  North  Dakota  (C)  .  . 
Winnamucca.  Nevada  (A|  ... 
Yakima,  Wathington  (A)  .... 


131 

141 

172 

64 

4 

18 

24 

23 

68 

ISI 

51 

94 

146 

53 

82 

33 

1 

0 

296 

152 

266 

507 

326 

477 

69 

15 

24 

59 

2 

9 

402 

215 

351 

247 

192 

259 

203 

114 

199 

43 

2 

0 

121 

35 

43 

214 

193 

261 

26 

0 

0 

138 

129 

153 

114 

101 

148 

37 

37 

59 

242 

224 

243 

141 

36 

58 

174 

169 

212 

73 

27 

38 

119 

136 

175 

183 

79 

119 

233 

103 

192 

84 

70 

93 

0 

3 

0 

173 

95 

137 

252 

287 

336 

(a) 

472 

317 

321 

295 

394 

287 

259 

199 

196 

180 

258 

167 

140 

203 

87 

26 

29 

262 

352 

357 

142 

85 

123 

91 

57 

51 

405 

415 

318 

88 

44 

66 

212 

235 

289 

28 

1 1 

28 

73 

67 

85 

107 

87 

lot 

126 

57 

94 

222 

296 

233 

7 

0 

0 

45 

25 

97 

204 

151 

217 

244 

247 

248 

410 

436 

499 

15 

0 

0 

221 

167 

196 

291 

280 

246 

315 

488 

387 

23 

0 

0 

161 

166 

228 

420 

441 

330 

190 

89 

127 

133 

63 

119 

176 

222 

247 

244 

136 

245 

115 

92 

112 

106 

loe 

133 

88 

20 

44 

149 

166 

253 

268 

315 

288 

236 

260 

171 

103 

46 

80 

97 

62 

101 

292 

403 

360 

368 

484 

299 

331 

365 

205 

6684 

5683 

5826 

3541 

3034 

2982 

913 

707 

1432 

4742 

4408 

4434 

4516 

4160 

4148 

2583 

2173 

2049 

7787 

7669 

7181 

8336 

8268 

3184 

3589 

3219 

3137 

2890 

2577 

2333 

7422 

7402 

7044 

8087 

7566 

7748 

6907 

6442 

6311 

2514 

2173 

2137 

4223 

3757 

3513 

5570 

5986 

5956 

1573 

1298 

1175 

4935 

5110 

5032 

4844 

5152 

5241 

3565 

3339 

3454 

7378 

6623 

6470 

4210 

3916 

4028 

2373 

2067 

2883 

4255 

3887 

3519 

6896 

6083 

6123 

5094 

5000 

4737 

6640 

6107 

6035 

4434 

4620 

4523 

1451 

1115 

1492 

5179 

5258 

5035 

7125 

7585 

7501 

(a) 

6283 

6840 

7046 

7685 

7493 

4225 

3731 

4046 

5718 

6073 

6041 

6085 

5400 

5682 

3868 

3546 

3075 

7759 

6941 

7331 

4970 

5137 

5044 

2476 

1920 

2546 

6009 

5431 

5783 

4211 

3913 

3955 

6773 

6973 

6766 

3628 

3551 

3424 

2335 

1827 

2595 

61 19 

5423 

4692 

5052 

4519 

4462 

6142 

5263 

5785 

1947 

1768 

1579 

1006 

701 

1513 

6028 

6081 

5818 

2123 

1897 

2523 

8803 

9231 

9016 

2276 

1884 

1710 

6260 

6492 

5994 

4214 

3998 

4237 

7712 

7622 

7674 

2742 

2392 

2117 

7712 

6818 

6933 

7176 

6373 

6661 

6065 

5566 

5211 

5167 

4589 

4669 

6574 

7016 

6454 

6547 

6477 

6322 

5903 

5190 

4906 

4880 

5148 

5057 

4195 

3606 

3584 

6142 

6883 

6796 

7912 

7191 

6971 

5197 

4555 

4810 

4293 

4202 

4258 

5197 

4689 

4564 

9009 

8850 

8859 

6682 

6038 

6241 

6265 

5804 

5785 

For  focliuitrt,  mv  pagr  1 12 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Us*  th«  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  a^ut  new 
equipment  and  materials  described  in  this  deparhnent. 

High-Velocity  Room  Terminoi  Unit 

A  new  product  developed  by  Carrier  Corp.,  Syracuse, 
N.Y.,  will  cut  as  much  as  30%  from  the  cost  of  room 
units  for  higrh-velocity  multi-story  building  air  condi¬ 
tioning  systems,  according  to  the  company. 

Key  to  the  economy  of  the  Bypass  Weathermaster 
unit  is  a  factory-installed  and  factory-balanced  control 
powered  by  the  conditioned  air  itself.  This  control 
proportions  the  air  flow  through  the  cooling-heating 
coil  while  the  water  flow  remains  constant.  Previous 


room  terminal  units  required  purchase  of  separate 
water  flow  controls,  plus  the  added  costs  of  pneumatic 
piping,  design  time  and  labor  for  their  installation. 
The  new  tine  also  permits  .separate  water  flow  controls, 
if  desired. 

Virtually  any  requirement  can  be  met  with  one  of 
six  new  models  for  installation  under  windows,  beneath 
ceilings,  or  in  low  window  stools.  A  double  coil  unit 
provides  extra  high  sensible  cooling  and  heating 
capacity. 

Further  flexibility  is  offered  through  a  choice  of  five 
different  nozzle  arrangements,  matching  the  variations 
in  load  and  ventilation  requirements  of  all-glass 
structures,  existing  office  buildings  with  moderate 
glass  areas,  and  hotels,  apartments  and  hospitals  with 
low  sensible  heat  loads  and  high  ventilation  needs. 

More  information?  Circle  Item  48,  postcard,  last  page. 


Extends  Fan-Coil  Line 

McQuay,  Inc.,  Minneapolis,  Minn.,  now  offers  seven 
sizes  of  its  Seasonmakers  with  capacities  ranging  from 
220  to  1240  cfm.  These  individual  room  units  are  of 
thin-line  design,  only  8V2  inches  thin  and  25  inches 
high.  They  are  of  compact,  modem  styling,  and  re¬ 
quire  a  minimum  of  installation  space.  They  are 
especially  suitable  for  apartments,  motels,  hotels,  of¬ 


fices,  hospitals,  or  any  installation  utilizing  a  central 
station  heating  or  cooling  .system. 

Units  are  made  in  four  models — floor,  ba.sic,  hide¬ 
away  and  ceiling — each  in  .seven  sizes  with  caiiacities 
of  220,  330,  440,  620,  640,  940  and  1240  cfm.  The 
four  .small  sizes  are  equipped  with  1050  rpm  motors; 
and  three  large  sizes  have  1500  rpm  motors. 

Control  packages  and  wall  plates  for  hideaway  and 
ceiling  models  are  available.  Coil  connections  are  easily 
reversed  in  the  field  and  filters  are  changeable  without 
remov'ing  decorative  panels.  All  units  have  large  piping 
compartments  for  ea.siest  in.stallation,  and  are  designed 
with  .slide-out  fan  decks  for  .ser\’icing  and  for  preven¬ 
tive  maintenance. 

More  information?  Circle  Item  49,  postcard,  last  page. 


Fib«r  Glass  Duct  Liner 

Industrial  Insulations  Div.,  Johns  -  Manville,  New 
York,  N.  Y.,  announces  a  new  fiber  glass  duct  liner, 
called  Micro-Bar.  Posse.s.sing  what  is  described  as  an 
exceptionally  low  fire  hazard  rating  and  featuring 
“dual  density"  construction  for  better  performance  in 
air  conditioning  and  heating  duct  .systems,  the  liner, 
in  %,  1,  l*/2  and  2-inch  thicknes.ses,  is  a  resilient. 


semi-rigid  insulation  blanket  of  strong,  fine  gla.ss  fibers 
bonded  by  a  thermosetting  resin.  It  is  made  up  of 
two  different  densities  of  insulation,  each  serving  an 
e.SvSential  function. 

The  black-colored  surface  is  made  of  heavy  density 
fiber  gla.ss  for  resi.stance  to  the  high  air  velocities  of 
up  to  5000  ft  per  min  encountered  in  modern  duct 
.systems.  Its  toughnes.s,  the  company  points  out,  makes 
it  easy  to  form  integral  nosings  at  the  leading  edges 
when  the  material  is  being  installed  in  ducts.  This 
eliminates  complicated  and  costly  metal  holding  strips 
and  metal  nosings  that  dissipate  heat.  The  new  type 
nosing,  made  of  the  material  itself,  is  secured  with 
the  .same  type  of  pin  or  fastener  used  to  hold  the  bal¬ 
ance  of  the  insulation  in  position. 

Underneath  the  heavy  density  .surface  is  the  light 
density  portion,  amber  in  color,  which  provides  better 
.sound  absorption  and  overall  thermal  performance,  ac¬ 
cording  to  the  company. 

More  information?  Circle  Item  50,  postcard,  last  page. 
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Naws  of  Equipment  and  Materials 


Ntw  Plastic  for  Pipo  and  Duct  Withstands  200  Deg  F 


A  vinyl  plaHtic  that  withatands 
HiRnificantly  hiRher  temperature* 
and  preHKures  has  been  developed 
by  B,  F.  Goodrich  Chemical  Co„ 

Clev’eland.  Ohio.  Tradenamed  hi- 
temp  Geon,  it  is  a  member  of  the 
PVT  family  and  is  more  technically 
known  as  polyvinyl  dichloride.  The 
comiMiny  will  supply  the  raw  mate¬ 
rial  to  pi|)e,  duct,  and  various  other 
fabricators. 

ImiK>rtant  applications,  both  in 
residential  and  industrial  construc¬ 
tion,  are  fore.seen.  According  to  the 
company,  for  the  first  time  there 
exists  a  liRhtweiRht,  heat-resistant, 
non-corrosive  piis*  that  can  be  pre- 
fabricatwl  into  plumbinR  walls  for 
ready  installation  by  builders,  as 
.shown  in  the  accom{)anyinK  photo 
of  a  test  instalUition.  Because  the 
material  will  stand  up  under  200 
deR  F,  60  deR  hiRher  than  is  pos¬ 
sible  with  conventional  riRid  vinyls, 
pipiriR  made  of  it  easily  handles 
.serN'ice  hot  water  requirements.  At 
180  deR,  the  pipe  can  handle  pres¬ 
sures  up  to  160  psi. 

The  properties  of  the  new’  ma¬ 
terial  make  it  practical  for  use  in 
severe  industrial  applications,  as 
the  handlinR  of  hot  acid  solutions 
under  such  extreme  temperatures 
and  pre.s.sures  as  are  found  in  electroplatinR  installa¬ 
tions,  the  company  points  out.  In  an  industrial  trial, 
the  material  pas.sed  the  test  of  contact  with  98%  sul¬ 
phuric  acid  at  185  deR  for  30  days. 

Rated  as  self-extinRui.shinR  by  American  Society 
lor  TestinR  Materials,  the  new  Geon  material  will  not 
support  combu.stion.  Pipe  made  of  it  has  hiRh  mechani¬ 
cal  strenRth,  so  that  it  is  callable  of  spanninR  normal 
distances  tietween  supports  in  pipe  installations.  It 


has  sufficient  impact  strenRth  and  resilience  to  absorb 
shock  and  stresses  encountered  in  field  handlinR  instal¬ 
lations,  the  company  reports. 

Becau.se  of  the  relative  low  conductivity  of  the  pipe, 
moisture  condensation  on  the  outside  of  cold  water 
lines  is  con.siderably  eliminated.  Pipe  can  be  joined 
with  socket  .solvent  cemented  joints  or  with  threaded 
couplinRS,  and  can  be  cut  with  an  ordinary  saw  and 
formed  to  desired  curvature  by  heatinR. 


More  information?  Circle  Item  51,  postcard,  last  paqe. 


Burntr  for  Nos.  4  and  5  Oils 

Model  r.-4o  pressure  atomizing  oil  burner,  for  use 
with  No.  4  and  No.  .S  fuel  oils,  is  announced  by  National 
Airoil  Burner  Gj.,  Philadelphia,  Pa. 

Designed  for  reliable  and  economical  heating  in  small 
and  medium  sized  cocnmerrial  buildings,  apartment 
houses,  etc.,  and  for  firing  hot  water  generators  or  steam 
boilers,  burner  has  a  capacity  range  of  10  to  33  gph 
under  natural  or  induced  draft,  and  13  to  30  gph  when 
firing  pressurized  furnaces. 

Simplicity  is  one  feature  which  has  been  stressed,  the 
company  states.  Other  features  are:  purge  of  cold  oil  to 
nozzle  l>efore  each  start;  low-fire  start  for  the  larger 


capacities;  enclosed,  dust-tight,  completely  wired,  control 
cabinet;  and  elimination  of  air  compressors,  float  cham¬ 
bers,  and  multiple  pistons.  Electronic  controls  supervise 
its  automatic  operation. 

Burner  is  shipped  as  a  complete  unit.  No  auxiliary 
equipment  is  required  for  No.  4  oil  or  No.  5  oil  where 
fuel  tank  is  indoors  or  buried  rdatively  nearby.  In  cases 
where  tank  is  at  some  distance,  a  small  auxiliary  pump 
unit  is  available  for  circulating  the  oil  to  the  burner. 

Burner  is  said  to  be  an  excellent  unit  for  the  new 
plant  as  well  as  for  replacing  old  installations  of  rotary 
and  other  types  of  burners,  and  as  a  replacement  for  light 
oil  burners  in  the  range  of  15-33  gph. 

Mora  information?  Circle  Item  52,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


Low  Silhouette  Condensing  Unit 

Dunham-Bush,  Inc.,  West  Hartford.  Conn.,  an¬ 
nounces  the  addition  of  the  “LSCU”  (low  silhouette 
condensing  unit)  to  its  line  of  air  conditioning  prod¬ 
ucts.  The  unit  is  available  in  5  basic  sizes.  10  through 
30  tons,  and  is  specifically  designed  for  those  air  con¬ 


ditioning  applications  requiring  the  use  of  water 
savers. 

Condensing  unit  is  basically  a  low  silhouette  blower 
condenser,  complete  with  a  Brunner-Metic  motor-com¬ 
pressor,  Heat-X  liquid  receiver,  electrical  controls  and 
refrigeration  accessories  mounted  in  a  specially  de¬ 
signed  section  for  field  attachment  or  remote  installa¬ 
tion. 

These  units  can  be  located  anywhere  without  regard 
to  prevailing  winds.  The  air  movement,  up  and  out,  is 
reported  to  signify  minimum  noise  rating  and  no  ob¬ 
jectionable  air  fiow  toward  neighboring  buildings. 
Enclosures  permit  ea.sy  acce.ssibility  for  maintenance. 
More  information?  Circle  Item  53,  postcard,  last  page. 


Airfoil  Bladed  Fans 

A  new  line  of  airfoil  bladed  centrifugal  fans  which 
feature  a  low  velocity  radial  rim  wheel  design  for 
general  ventilation 
and  indu.strial  process 
applications  is  avail¬ 
able  from  American- 
Standard  Indu.strial 
Div.,  Detroit.  Mich. 

Designated  the  Series 
116  line,  the  units  are 
qualified  to  carry  the 
AMCA  Ortified  Rat¬ 
ing  Seal  for  the  full 
range  of  sizes.  Class 
I  through  Cla.ss  III. 

Providing  what  is 
described  as  unusual¬ 
ly  quiet  operation,  fan 
is  the  product  of  an 
exhaustive  development  program.  It  is  available  in  15 
sizes,  in  both  single  and  double-inlet  designs.  The  fan 
is  built  in  accordance  with  industry  sizing  standards 
as  outlined  in  AMCA  Bulletin  110,  and  is  available  in 
standard  AMCA  arrangements. 


The  fans  are  recommended  for  use  in  supply  and 
exhaust  systems  for  ventilation  and  industrial  proc¬ 
esses;  in  air  conditioning  installations  of  conventional 
low  velocity,  high  velocity  or  double-duct  systems;  in 
industrial  air  conditioning  .systems;  in  heaNy  duty 
industrial  systems;  and  in  ventilation  of  tunnels  for 
vehicular,  pedestrian  and  railroad  traffic. 

More  information?  Circle  Item  54,  postcard,  last  page. 


Incinerator  Is  Easy  on  Operator 

The  CT  de.structor,  an  incinerator  with  two  fea¬ 
tures  designed  to  make  it  ea.sy  to  ojjerate,  is  offered 
by  Morse  Boulger,  Inc.,  New  York.  N.  Y. 

The  first  convenience  is  a  dump-and-.shaker  lever 
for  removal  of  fly  a.sh  that  eliminates  constant  bend¬ 
ing  and  shoveling.  The  other  is  a  swing-away  charg¬ 
ing  door  which  keeps  its  hot  face  away  from  the  oper¬ 
ator  during  charging.  It  is  controlled  by  heavy 
.springs. 


Unit  has  a  heavy  gage  .steel  outer  shell,  and  insu¬ 
lation-backed  firebrick  lining.  It  is  3  ft  8  inches  w'ide; 
needs  only  4  ft  for  cleaning  and  stoking.  Its  verified 
capacity  is  125  lb  per  hr  of  Type  1  waste  containing 
7  to  20%  moi.sture.  Incinerator  Institute  standards 
for  smoke  and  fly  ash  requirements  have  been  met. 
More  information?  Circle  Item  55,  postcard,  last  page. 


Small  Blowar  Wheals 

Designed  specifically  for  the  new,  14-inch-w'ide  fur¬ 
naces  and  compact  air  conditioners,  a  line  of  spun 
blower  wheels  is  announced  by  The  Lau  Blow'er  Co., 
Dayton,  Ohio. 

Ba.Hed  on  a  4*4-inch  blade  length,  the  new  wheels  are 
the  smallest  yet  produced  by  the  company  in  the  spun 
wheel  style. 

With  two  diameters  and  two  types  of  back  plates, 
the  wheels  will  be  available  with  both  single  and  double 
air  inlets.  They  will  be  jwwered  either  by  direct  drive 
or  belt  drive  motors. 

More  information?  Circle  Item  56,  postcard,  last  page. 
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Automatic  Troco  Impurity  Dotoctor 

An  automatic  instrument  that  measures  trace  quan¬ 
tities  of  insoluble  solids  in  liquids  has  been  developed 
by  Graver  Water  Conditioning  Co.,  New  York,  N.  Y. 
It  can  be  used  to  monitor  the  quality  of  boiler  feed- 
water  and  conden.sate  in  industrial  power  plants;  to 


act  as  quality  control  for  proce.ss  water  and  manu- 
factunnl  products  in  reRard  to  purity  and  proper  in- 
Rredient  content;  to  test  the  ultra-purity  of  rinse 
waters,  jet  and  missile  fuels,  hydraulic  fluids  in  .servo 
systems,  and  many  other  applications. 

The  instrument  potentially  can  be  modified  to  sample 
plant  atmosphere  and  Ra.ses  as  well  as  test  for  solubles 
and  radioactivity.  It  is  so  sensitive  it  can  detect  two 
particles  of  .solid  impurity  in  a  billion  parts  of  liquid. 
It  is  currently  beinR  used  at  Eddystone  Station  of 
Philadelphia  Electric  Company  and  other  jwwer  plants 
to  monitor  ultra-pure  conden.sate — the  purest  water 
ever  attained. 

Calhni  the  (Iraver  Automatic  Tape  Analyzer,  the  de¬ 
vice  derives  its  versatility  from  the  basic  analyzinR 
method  it  employ.s — the  millii)ore  filter  test.  In  this 
test,  [articulate  material  is  quantitatively  removed 
from  a  liquid  or  Ra.senus  .sample  by  an  ultra-fine  Milli- 
pore  filter  membrane  and  retained  on  the  .surface 
where  it  may  be  easily  identified,  sized,  counted  or 
tested. 

The  tajie  analyzer  automates  the  Millipore  te.st  by 
filterinR  .samples  in  .sequence  as  often  as  desired 
ihroURh  a  nylon-backed  tape  of  Millipore  filter  mem¬ 
brane  and  printing  the  time  each  sample  is  taken.  (See 
schematic  drawinR.)  The  basic  data  produced  is  a  cir¬ 
cular  stain  or  di.scoloration  on  the  tape  made  by  the 
solids  extracted  from  the  filtered  fluid.  The  deRree  of 
discoloration,  proportionate  to  the  in.soluble  solids  con¬ 
centration.  can  be  calibrated  by  analyzinR  a  portion  of 
a  sample  and  then  runninR  another  portion  throuRh 
the  tape  analyzer.  .\  strip-chart  recordinR  attachment 
is  also  available. 

The  Millipore  tape  has  an  effective  porosity  of  450 
millimicrons.  It  filters  parts  per  billion  trace  solids  and 
shows  di.stinctly  on  the  tape  concentrations  as  low  as 
2-4  parts  per  billion.  The  in.strument  housinR  the  tape 


is  of  simple  desiRn  and  is  only  slightly  larger  than  an 
office  adding  machine.  (See  photo.)  A  modem,  fiber¬ 
glass  covering  cabinet  contains  a  viewing  window  and 
operating  controls. 

The  current  Model  .302,  now  in  production  and  avail¬ 
able  on  order,  is  a  basic  unit  which  can  be  modified 
in  many  ways  to  increase  its  usefulness.  For  example, 
radiation  monitors  can  be  incorporated  for  nuclear 
applications,  reflectance  measuring  devices  can  be 
added  to  give  more  exact  readings,  other  instruments 
can  be  mounted  to  give  a  variety  of  data,  and  modifi¬ 
cations  can  be  made  in  design  and  construction  ac¬ 
cording  to  the  requirements  of  specific  applications. 


Millipore  tapes  with  porosities  smaller  and  larger  than 
450  millimicrons  can  al.so  be  used. 

Long-term  prototype  tests  and  actual  operating  data 
confirm  the  in.strument’s  ability  to  go  through  its  cycles 
day  and  night  with  no  attention  required.  Beside  its 
rugged  construction,  the  unit  is  portable  and  can  be 
placed  on  many  types  of  service. 

Mors  information?  Circle  Item  57,  postcard,  last  page. 


High  Capacity  Grille 

Low-cost  horizontal  grilles.  Series  18H,  with  curved 
louvers  said  to  offer  maximum  free  area,  are  announced 
by  Lima  Regi.ster  Co.,  Lima,  Ohio.  They  are  recom¬ 
mended  by  the  manufacturer  for  air  conditioning, 
retum-air,  ventilation,  or  combu.stion  air  api^ications. 

Entire  grille  is  made  from  a  solid  piece  of  19-gage 
•steel.  Cur\’ed,  ^-inch  horizontal  louvers,  spaced  %  inch 
apart,  are  designed  to  offer  high  volume  at  low  noise 
level,  the  company  states.  Sizes  from  10  by  6  to  30  by 
24  inches,  enameled. 

More  information?  Circle  Item  58,  postcard,  last  page. 
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Electric  Airduct  Heaters 

Two  electric  airduct  heaters  are  announced  by  Edwin 
L.  Wiegand  Co.,  Pittsburgh.  Pa.  Chromalox  Type  FFT 
has  been  designed  for  installation  in  existing  duct¬ 
work;  Type  FTD  for  installation  as  part  of  new  duct¬ 
work. 


Both  tJT)es  feature  Chromalox  Fintube  metal- 
sheathed  elements  which  have  ceramic  coatings  that 
prevent  corrosion,  even  after  long  exposure  to  high- 
humidity  summer  air,  the  company  states.  Both,  also, 
have  heav’y-gage,  corrosion-resistant  terminal  boxes 
and  frame  parts  spot-welded  into  a  rigid  assembly. 

Capacities  range  from  2  to  100  kw  with  voltage 
ratings  from  120  to  550. 

More  information?  Circle  Item  59,  postcard,  last  page. 


Thermometer  for  Moving  Objects 

The  Gelman-Wallac  rotating  object  thermometer  al¬ 
lows  measuring  surface  temperature  without  actual 
contact  of  the  probe  with  a  surface.  Temperatures  of 
processing  rollers  and  drums  can  be  accurately  meas¬ 
ured  without  introducing  errors  due  to  friction,  states 
the  manufacturer,  Gelman  Instrument  Co.,  CheLsea, 
Mich. 

This  special  thermometer  consists  of  a  resistance 
.sensing  head  and  a  battery  operated  temperature  in¬ 


dicator.  In  u.se  the  probe  is  positioned  about  0.003 
inch  from  the  surface  to  be  measured.  Conduction 
losses  of  the  surface  heat  the  sensitive  resistance  ele¬ 
ment.  Errors  which  would  be  introduced  by  conduc¬ 
tion  los.ses  only  are  automatically  compensated  by 
means  of  a  built-in  parabolic  reflector  behind  the 
element. 


Temperature  indicating  unit  is  small  enough  to  be 
held  in  the  operators  hand.  It  operates  from  a  .single 
fla.shlight  battery  and  indicates  temperature  directly 
on  a  calibrated  dial.  The  thermometer  can  be  used 
up  to  450  deg  F. 

Panel  mounted  versions  of  this  .same  in.strument 
are  also  available. 

More  information?  Circle  Item  60,  postcard,  last  page. 


A  hose  swivel,  with  steel  ball  liearings,  is  introduced  by 
OPW-Jordan  Corp.,  Cincinnati,  Ohio. 

Used  on  liquid  lines  in  general  industrial  applications 
where  easy  swiveling  action  is  nec'essary,  tlw*  new  unit 
revolves  freely  at  pressures  up  to  12.'>  |»si  and  temper¬ 
atures  to  22.1  deg  TW  No.  20  h«»se  swivel  can  l»e  used 


to  make  piping  and  tubing  flexible  or  movable,  or  as 
swivel  connectors  on  hose  to  eliminate  damage  due  to 
twisting.  Ball  bearing  design  enables  the  swivel  to  with¬ 
stand  severe  radial  and  thrust  forces. 

.Available  in  1^  and  ll^-inch  sizes,  swivel  is  made 
leak  proof  by  a  Buna-N  0-ring.  Construction  is  of  bronze 
and  aluminum.  Bali  bearing  races  are  l«)cked  in  by  snap 
rings  without  hindering  swivel  action.  Dust  s<miI  keeps 
dirt  and  dust  out  of  ball  liearings  and  races,  assuring 
constant  free-turning  action,  the  company  says. 

More  information?  Circle  Item  61,  postcard,  last  page. 


Expands  Hoofing  Boilnr  Linn 

Federal  Boiler  Co.,  Midland  Park,  N.  J.,  announce.s 
the  re-de.sign  and  expansion  of  its  entire  commercial- 
industrial  heating  boiler  line.  It  now  offers  a  complete 
.selection  of  more  than  88  sires  and  models. 

The  new  boilers  range  in  sires  from  1780  through 
B4280  .sq  ft  steam,  and  are  available  in  gas-  and  oil- 
fired  models. 

The  re-designed  models  are  in  three  .series:  FLW 
low  water  line  boilers;  FLR  horirontal  fire  tube  boil¬ 
ers;  and  FMA  and  FMB  Scotch  marine  boilers.  All 
incorporate  new  design  advantages  including  rugged 
door  designs,  increa.sed  efficiency  in  insulating  proper¬ 
ties,  improve  windbox  design  for  the  burning  of  mod¬ 
ern  fuels,  and  increa.sed  efficiency  in  combustion. 

More  information?  Circle  Item  62,  postcard,  last  page. 


Boll  Bearing  Hose  Swivel 
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S«ts  Ruling  Pun  Linu  Width 

A  jack-knife  arranRement  of  25  flat  steel  feelers, 
ranRinK  in  thickness  from  0.0015  to  0.025  inch  for 
insertion  between  drawinR  pen  blades  durinR  adjust¬ 
ment,  is  offered  by  Liiramie  Chemical  Corp.,  Stamford, 
Conn. 


('ailed  the  LineMan.  it  a.Hsures  an  ink  line  of  con¬ 
sistent  width  and  will  match  line  with  line,  pen  with 
compa.H.H,  new  work  with  old,  and  insure  uniformity 
in  drawinRS  from  de{>artment  to  department. 

Mora  information?  Circle  Item  63,  postcard,  last  page. 


Huoting-Cooling  Roof  Top  Units 

.\  line  of  h«*alinR  aixl  rooling  e<]uipment  for  outdoor 
mounting  has  l>een  inlr(Mlurr<i  by  The  Mammoth  Furnace 
Co,,  .Minnea|>olis.  .Minn.  The  (^»mpart-Aire  and  Com- 
mrrcial-Aire  roof  top  s4*rirs  are  available  in  six  basic 
sixes  for  pas  or  oil  firing  in  outputs  fr«»m  l.iO,(kK)  to 
l,000,(NNt  Blu  jH-r  hr. 

TTm*  a  h  unit  is  completely  encl«>se<l  in  a  weather- 
prctofed  bousing.  Ke\-|o«ke«l  doors  offer  access  to  the 


vestibule  which  houses  the  control  panel,  burner  and 
access  panels  for  servicing  the  comfionent  parts.  Two  sets 
of  multi-lou\er  dam|iers  control  the  air  mixture  which 
can  vary  from  IffO'r  fresh  air  to  lOO'c  return  air,  or 
any  desired  ratio  lietween  the  two  extremes.  Turning 
vanes  are  strategically  placed  throughout  the  unit  for 
maximum  air  wi|>eage  with  minimum  resistance. 


Roof  top  unit  IS  designed  to  accommodate  any  standard 
make  of  cooling  equipment  from  2  to  40  tons,  and  uses 
either  air  or  water-cooled  condensing  units.  The  units  are 
available  as  a  complete  heating-cooling  package  or  as 
heating  only  for  future  field  addition  of  the  cooling  cycle. 
More  information?  Circle  Item  64,  postcard,  last  page. 


Stainless  Steel  Pressure  Controls 

The  Mercoid  Corp.,  Chicago,  Ill.,  announces  a  new 
series  of  pressure  controls  which  are  reported  to  offer 
a  wide  range  of  application  in  many  fields.  All  parts  of 
the  control  in  direct  contact  with  the  pressure  medium 
are  made  of  Type  316  stainless  steel. 

Control  has  outside  adju.stments  for  easy  setting 
(without  tools)  of  operating  points.  Visible  calibra¬ 
tion  feature  tells  at  a  glance  exact  operating  points  at 
which  control  is  set  Hermetically-sealed  mercury  con¬ 
tact,  also  visible,  provides  a  quick  means  of  deter¬ 
mining  whether  circuit  is  on  or  off. 

Control  is  available  in  a  variety  of  operating  ranges 
and  NEMA  constructions. 

More  information?  Circle  Item  65,  postcard,  last  page. 


Single  Control  By-Pass  Valve 

A  single  control  by-pass  valve,  which  eliminates  intri¬ 
cate  piping  connections  for  induction  and  fan-coil  air 
conditioning  systems,  is  designed  by  Clayton  Mark  &  Co., 
Evanston,  III. 

Saving  space,  mate¬ 
rials,  and  labor,  one 
compact  casting  com¬ 
bines  the  functions  of 
inlet  and  outlet  stop 
valves  and  the  by-pass 
or  flushing  valve  which 
normally  are  installed  at 
each  coil  in  a  central  air 
conditioning  system. 

One  90-degree  turn  of 
the  control  handle  on 
the  valve  rq)ens  the  by¬ 
pass  and  shuts  off  the 
water  supply  to  coil  and 
thermostatic  control. 

The  valve  is  designed  to  replace  the  three-unit  valve 
cluster  which  normally  is  installed  at  each  coil  so  that 
pipelines  can  be  flushed  prior  to  putting  the  system  in 
operation.  With  a  large  office  building  or  hotel  requiring 
the  setting  of  hundreds  of  by-passes  when  pipes  are  to  be 
flushed,  the  valve’s  labor-saving  advantage  will  multiply 
rapidly,  according  to  the  company.  It  also  provides  con¬ 
venience  when  an  individual  unit  in  the  air  conditioning 
system  must  be  turned  off  for  repair  or  maintenance. 

Valve,  designated  No.  1831,  measures  2-1/16  by  2-5/16 
inches,  and  requires  only  14  cubic  inches  of  space.  It  is 
available  in  sizes  to  accommodate  or  %  inch  OD  cop¬ 
per  tubing  with  either  soldered  or  flare  type  connections. 
More  information?  Circle  Item  66,  postcard,  last  page. 
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Roof  Mountod  Conditionor 

A  15-ton  packaged  air  conditioner  designed  for  roof 
mounting  is  introduced  by  Ventil-Aire  Corp.,  Brook¬ 
lyn,  N.  Y.  Unit  provides  a  year-round  system  for  com¬ 
mercial  and  industrial  buildings  with  large  economies 
in  installation  and  operation,  the  company  reports. 

The  air-cooled  packaged  unit  incorporates  efficient, 
gas  or  oil  fired  furnaces  producing  up  to  400,000  Btu 
per  hr  output. 


This  unit  is  in  addition  to  the  5,  7V2.  and  10-ton 
units  introduced  by  the  company  late  in  1958.  Three 
.separate  unit  designs  permit  in.stallations  to  a  com¬ 
plete  duct  .system  or  in.stallation  directly  above  the 
conditioned  space  through  short  co-axial  ducts  and 
diffusers  furnished  with  the  unit.  New  cabinet  alloys 
permit  location  of  equipment  close  to  seashore  areas. 
More  information?  Circle  Item  67,  postcard,  last  page. 


Beading  Kit  for  Glass  Piping 

With  a  beading  kit  introduced  by  G>rning  (ilass  Works, 
Coming,  N.  Y.,  glass  process  piping  and  drainlines  can  be 
fabricated  at  the  job  site.  Kit  includes  all  the  equipment 
needed  to  score  and  cut  Pyrex  Brand  piping  and  IJfetime 
drainlines  to  specified  lengths,  and  to  bead  section  ends 


for  making  [)ermanent  compression  joints.  Its  use  re¬ 
quires  a  minimum  of  instruction. 

Field  fabrication  permits  the  contractor  or  plumber  to 
make  non-standard  lengths  of  piping.  Use  of  this  equip¬ 
ment,  according  to  Corning,  eliminates  the  need  for 
ordering  custom-made  sections. 

A  single  cutting  device  and  one  burner  can  be  used  on 


all  sizes  of  piping — from  one  to  six  inches  in  diameter. 
Piping  is  scored  internally  and  flames  are  applied  to  the 
outside  to  achieve  a  clean  break.  The  heat  source  is  a 
combination  of  oxygen  and  “bottled”  or  natural  gas. 
Equipment  is  supplied  in  an  easily  carried  steel  case.  Kit 
is  available  for  purchase  or  rental. 

Mora  information?  Circle  Item  68,  postcard,  last  page. 


Drain  Sytfam  for  Corrotiva  Wosfn 

Development  of  a  non-corroding  drain  line  .system 
for  public  buildings,  industries  and  institutions  is 
announced  by  The  Dow  Chemical  Co.,  .Midland.  Mich. 
The  system  makes  use  of  Saran  lined  pipe  and  simpli¬ 
fied  fittings  of  ductile  iron. 

Fittings  are  designed  for  ease  of  installation  and 


service  between  normal  wall  partitions.  Union  type 
fittings  are  used  with  round  connector  nuts  that  can  be 
tightened  w'ith  a  spanner  wrench.  Do>s'  engineers  .state 
that  the  in.stallation  can  be  accomplished  with  a  simple 
0-ring  gasket  without  caulking. 

System  was  designed  both  to  simplify  the  plumber’s 
job  in  tight  quarters  and  to  meet  needs,  in  new  or  old 
buildings,  for  laboratories,  hospitals  and  indu.stries 
with  corrosive  waste  to  drain.  It  will  permit  piping 
of  waste  acids,  alkalies  or  .solvents  through  Saran 
lined  pipe  and  .steel  all  the  way  from  the  sink  to 
ceramic  waste  sewers.  Line  and  pipe  sizes  to  be  mar¬ 
keted  are  1^,  2,  3,  4,  and  6  inches. 

More  informetion?  Circle  Item  69,  potfeerd,  lest  page. 


Finar  Filtaring  Madia 

Owens-Coming  Fiberglas  Corp.,  Toledo.  Ohio,  an¬ 
nounces  Fiberglas  air  filter.  Type  004-12,  for  specialty 
applications  in  high  efficiency  air  filtration. 

Said  to  be  the  flne.st  filtering  media  produced  for 
commercial  purposes,  the  material  is  designed  for  use 
where  a  higher  than  normal  degree  of  air  cleaning  is 
required. 

Performance  of  the  new  filtering  media  is  equivalent 
to  that  of  the  electrostatic  method  of  air  cleaning,  the 
company  reports;  however,  it  can  be  used  in  certain 
applications  for  which  the  electrostatic  method  is  not 
suitable. 

More  information?  Circle  Item  70,  postcard,  last  page* 
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Non-Scald  Showor  Valvo 

The  Super  Safetymix  is  described  as  a  foolproof 
valve  with  hnKertip  controls  for  both  temperature  and 
volume  by  the  manufacturer,  Symmons  EnRineering 
Co.,  Boston.  Mass.  The  lever-type  temperature  control 
handle  ha.s  incorporated  in  it  a  knob  for  dialinR  the 
desired  volume  of  water.  This  eliminates  awkward 
fumblinR  in  the  shower  for  the  right  adjustment. 


Unit  ha.H  a  leak-proof  .seal  as  well  as  built-in.  self- 
cleaning  action.  This  permits  effective  use.  even  in 
areas  where  the  water  has  a  high  mineral  content. 
The  leak-proof  spindle  .seal  should  never  require  re¬ 
placement.  the  comjmny  states.  Said  to  l>e  the  simplest 
valve  ever  devised  for  accurate  control  of  shower 
water  temperature,  it  is  as  ea.sy  to  fix  as  a  faucet. 
More  information?  Circle  Item  71,  postcard,  last  page. 


Porfobic  Drafting  Machinns 

Addition  of  Nfiwlrls  112  A  and  112  M  portable  drafting 
machines  is  announced  by  Drafting  F^]uipment  Co., 
Meadville.  F’a.  V1«»de|  ll’i  M  has  two  9-inch  scales 
graduate<l  in  inches.  .12  divisions  to  the  inch,  and  are 
reversible  f<»r  full-  and  half-scale  drawing.  Mcnlel  112  A 


is  for  architectural  work.  Its  reversible  anodixed  alumi¬ 
num  sc  ales  are  graduate*!  '4^,  Vi-  V**.  and  1  inch  |)er  foot. 

The  complete  machine  consists  of  three  demountable 
units:  (1)  board,  (2)  parallel  arm  asstvnblv  and  (3) 
protractor  complete  with  scales.  The  1.3  x  20-inch  tem¬ 
pered  hardboard  is  e<]uip)>e<l  with  three  circular  paper 
rlam|>s  which  offer  minimum  interference  to  the  vertical 
scale.  Four  1.1-inch  long  chr<»me-plated  arms  of  the 
parallel  mechanism,  plus  the  off-corner  mounting  com¬ 
bine  to  provide  easy  coverage  of  the  entire  board  surface 


with  both  vertical  and  horizontal  scales,  the  company 
says.  Protractor  parts  are  aluminum,  anodized  for  hard¬ 
ness.  Machines  are  sold  on  a  ten  day  trial  period. 

Mors  information?  Circis  Item  72,  postcard,  last  page. 


Sound  Dampener  for  Piping 

A  new  line  of  combination  pipe  hangers  and  sound 
isolators  is  being  manufactured  by  Elcen  Metal  Products 
Co.,  Franklin  Park,  III.  The  hangers  can  be  used  for 
both  standard  pipe  and  copper 
tubing  sizes  ranging  from  % 
to  6  inches.  The  isolator  is  fac¬ 
tory  installed  to  the  hanger  to 
help  eliminate  the  field  labor 
cost. 

The  isolator  is  reported  to 
eliminate  the  sound  and  vi¬ 
bration  generated  by  move¬ 
ment  of  pipe  by  expansion, 
contraction,  flow  of  liquids 
through  piping,  or  by  equip¬ 
ment  such  as  pumps,  compres¬ 
sors,  valves  or  regulators.  The 
isolator  prevents  the  trans¬ 
mission  of  vibrations  to  the 
building  structure;  it  also  can 
be  used  to  eliminate  the  possibility  of  electrolytic  action. 

Isolator  is  made  of  a  galvanized  sheet  metal  cover, 
formed  with  reinforcing  ribbing,  and  a  chemically-proc¬ 
essed  high-compression  felt  is  permanently  attached  to 
this  cover.  Special  stainless  or  aluminum  covers  can  be 
made  where  high  corr«>sive  and  other  conditions  exist. 
Mora  information?  Circ'e  Item  73.  postcard,  last  page. 
‘  -r 


Control  Valve  for  Hoses 

To  meter  flow  of  water  in  small  diameter  hose  and 
tubing  app!i*-attons.  Kobert  Mfg.  Co.,  L<*s  Angeles.  Calif., 


has  intrinluced  a  brass  metering  control  valve.  Turning 
the  valve  stem  through  180°  controls  the  valve  from 
full  flow  to  maximum  restriction. 

The  stem  end  of  the  valve  can  be  used  with  or  without 
a  knob.  Without  the  knob  a  permanent  setting  can  be 
maintained.  The  valve  is  available  in  various  sizes. 

More  information?  Circle  Item  74,  postcard,  last  page. 
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Hexible  W«dge  Disc  Gate  Valves 

Crane  Co.,  ChicaKO.  III.,  introduce.s  a  line  of  150-  and 
300-pound  steel  prate  valves  with  a  new  flexible  wedge 
disc.  According  to  the  firm,  this  di.se  mark.s  the  most 
significant  gate  valve  improvement  in  25  years.  The 
registered  name  of  the  line  w'ill  be  Flex  Gate. 

The  working  pressure  of  the  150-pound  valve  ranges 
from  40  psi  at  1000  deg  F  to  275  psi  at  100  deg.  The 
300-pound  valve  has  a  range  from  85  to  720  psi  at  a 
similar  temperature  range. 

At  no  increase  in  price  over  conventional  solid  wedge 
disc  gate  valves,  the  new  valve  is  reported  to  offer 
many  advantages,  especially  for  rugged  ser\'ice  in  oil 
refineries,  power,  chemical,  paper  and  other  modem 
industrial  plants. 

V’alves  operate  easily,  even  if  closed  while  hot  and 
then  permitted  to  cool.  As  the  body  seat  pinches  the 
disc,  it  flexes  slightly  to  conform  to  the  new  seating 
position.  Flex  Gates  do  not  stick  closed ;  they  seat  and 
un.seat  with  minimum  torque.  The  flexible  wedge  disc 
also  compen.sates  for  minor  misalignment  of  .seats  due 
to  pipeline  deflections. 

More  information?  Circle  Item  75,  postcard,  last  page. 


Mobile  Home  Heating  Unit 

This  compact  electric  furnace,  specifically  designed  for 
mobile  home  heating,  can  be  installed  in  minutes,  ac¬ 
cording  to  Ramco  Manu¬ 
facturing  and  Engineering. 

Portland.  Ore. 

Engineered  for  complete 
safety,  the  unit  boasts  ad¬ 
vantages  of  no  flame,  no 
soot,  no  combustion;  no 
open-coil  elements;  and  no 
build-up  of  residual  heat. 

Continuous  cycling  action 
and  quiet  operation  make 
it  hard  to  tell,  the  company 
states,  when  the  furnace  is 
actually  running. 

Furnace  specifications  include:  rating  of  8  kw,  2.30  v, 
33.2  amps;  output  of  27,304  Btu  per  hr;  weight  of  80 
lb  net;  and  dimensions  comprising  30  by  21  by  15  inches. 

Fan  rating  is  750  rpm  at  1.2  static  pressure,  120  v, 
1/12  hp,  with  variable  fan  speed  control. 

More  information?  Circle  Item  76,  postcard,  last  page. 


Tank-Type  Water  Softeners 

What  is  described  as  the  most  complete  line  of  tank- 
type  water  softeners  available  to  the  restaurant  field 
has  been  introduced  by  Calgon  Co.,  Div.  of  Hagan 
Chemicals  &  Controls,  Inc.,  Pittsburgh,  Pa. 

The  .softeners  range  in  size  from  one  of  15,000-grain 
capacity  to  units  that  will  handle  a  flow  of  150  gallons 
of  water  per  minute  with  a  softening  capacity  of  900,- 
000  grains  of  hardne.s8  minerals  before  automatically 


recharging.  The  softeners  are  fully  automatic  and  de¬ 
signed  for  maintenance-free  operation.  Softener  and 
brine  tanks  are  fabricated  from  hot  dip  galvanized 
metal. 

The  company  reports  that  soft  water  offers  many 
advantages  to  the  restaurant  operator.  Maintenance 
costs  are  lowered  because  lime  scale  is  eliminated. 
F'or  instance,  final  rin.se  nozzles  in  the  dishw'asher  will 
operate  with  continued  maximum  efficiency  without 
plugging,  and  .scale  will  not  form  in  coffee  urns,  water 
heating  equipment,  and  water  lines.  In  addition,  .soft 
water  is  said  to  provide  special  benefits  in  food 
preparation. 

More  information?  Circle  Item  77,  postcard,  last  page. 


Elactric  Duct  Huatur 

An  oven-type,  electric  plate  heater  bank  assembly 
for  air  conditioning  ducts  is  announced  by  Electric 
Heater  Specialty  Co.,  New  York,  N.  Y.  Designated 
Model  2-PO-AD,  the  heater  is  .said  to  provide  high 
capacity,  low-density  heat  exchange  with  fast  heat-up 
and  minimum  restriction  to  air  flow. 

Heater  bank  a.ssembly,  consisting  of  flat-plate  heat¬ 
ers  sturdily  mounted  in  tandem,  can  la*  made  in  vary¬ 


ing  heights,  lengths  and  widths  for  in.stallation  in  any 
size  duct.  All  heater  .surfaces  are  plated  sheet  steel 
and  are  electrically  in.sulated.  Heater  plate  thicknesses 
are  3  16  inch.  The  di.stance  between  plates  is  deter¬ 
mined  by  heating  requirements. 

A  total  of  3510  .sq  in.  of  heat-exchange  surface  per 
10-kw  capacity  can  be  provided  in  2535  cu  in.  Heater 
banks  can  be  connected  for  single  pha.se  or  3-phase, 
208  volts,  220  volts  or  440  volts.  Heating  coils  are 
mica-insulated  from  the  sheet-steel  plate  coverings. 
Heater  banks  are  electrical-hazard  proof  and  shock- 
proof. 

The  a.ssembly  is  recommended  where  high  capacity, 
zone-controlled  heat-exchange  is  required;  20-kw,  30- 
kw  or  40-kw  heater  banks  can  be  installed  in  minimum 
duct  space  where  air  of  different  temperatures  at  dif¬ 
ferent  points  on  the  same  duct  may  be  required.  The 
heater  bank  is  easily  installed  in  existing  air  duct 
systems,  the  company  .states. 

More  information?  Circle  Item  78,  postcard,  last  page. 
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Lin«  Pr«stur«  Op«rot«s  Valve 

A  line  of  diaphragm  valves  that  are  ofterated  by  line 
[>ressure  is  introduced  by  AquaMatic,  Inc.,  Rockford, 
Illinois. 

The  principal  feature  is  a  simple  and  reliable  dia¬ 
phragm  actuator,  working  directly  off  actual  line  pressure, 
which  functions  positively  in  b«>th  directions  without  the 
use  of  springs  or  other  auxiliary  forces.  Valves  are  avail¬ 
able  in  1,  1V4*  IMj.  2  ami  2Y>  inch  sizes.  All  are 
screw  type  with  cast  iron  lM>dies.  h*>t  dip  galvanized  in 
sizes  under  P/i  inches.  Larger  flange-ty|)e  sizes  are  in 
develofMnent. 

Simplicity,  {Miwer.  and  reliability  of  the  diaphragm 
arrangement  are  said  to  characterize  these  valves.  The 
diaphragm,  which  is  of  Ne«»prene  reinforced  with  n>lnn, 


is  atta«'hed  to  the  solid  stem  shaft  which  slides  through  a 
hole  in  a  solid  barrier  plate  and  carries  the  valve  disc  on 
its  htwer  end.  .An  O-ring  in  the  shaft  hole  is  carefully 
engineered  to  hold  against  pressures  far  in  excess  of  any 
likely  to  l>e  em'ountere«l,  thus  providing  a  leak-pnmf 
se}>aration  for  the  diaphragm  rhaml>er.  Line  pressure, 
ap{died  above  the  diaphragm  through  a  Vi-inch  line  and 
control  valve  (of  any  desired  type,  manual  or  |K>wered|, 
forces  the  diaphragm,  stem,  and  disc  down  to  cbise  the 
valve  on  the  seat.  The  disc  is  held  positively  closed  be¬ 
cause  the  area  of  line  pressure  on  the  diaphragm  is  larger 
than  the  area  of  line  pressure  against  the  disc  and  seat. 

When  pre.H.Hure  is  removed  from  above  the  dia¬ 
phragm,  the  pressure  in  the  line  again.st  the  disc  im¬ 
mediately  pushes  it  up  to  the  wide-open  position.  A  fea¬ 
ture  which  permits  ea.sy  o|)eration  of  the  diaphragm, 
when  opening  or  closing  the  valve,  is  an  open  air  vent 
for  the  lower  chamber  f)etween  the  diaphragm  and 
the  barrier  plate. 

I»w  pressure  loss  is  obtaineil  by  minimum  obstruction 
and  deviation  of  the  flow  through  the  valve.  The  seat  is 
large  in  diameter,  the  disc  has  a  high  rise  from  the  seat, 
and  the  angle  of  the  seat  has  lM*en  determined,  by  careful 
experiment,  to  l>e  that  which  results  in  the  least  turbu¬ 
lence.  All  passages  inside  the  valve  are  generous  in  size 
and  sm«>othly  contoured. 

Among  applications  suggested  by  the  manufacturer 
are:  as  service  valves  on  a  wide  variety  of  water-condi¬ 
tioning  or  ion-exchange  equipment,  as  remote  controls 
in  large  or  small  lawn-sprinkling  systems,  in  automatic 


circuits,  on  many  types  of  process  equipment,  for  the  con¬ 
trol  of  air  <*r  gas  in  numerous  applications  where  power 
operation  or  remf>te  control  is  specified,  as  replacement 
for  various  other  types  of  power-operated  valves  which 
now  have  clumsy  or  elaborate  actuators,  and  probably  in 
a  number  of  applications  which  even  the  designers  have 
not  envisioned  at  the  present  time. 

More  information?  Circio  Itam  79,  postcard,  last  page. 


Telescoping  Mixer  Tube 

Simplified  installation  is  called  one  of  the  many  ad¬ 
vantages  of  the  telescoping  mixer  tube  now  «)ffered  with 
the  company’s  atmr>spheric  type  (400-R  Series)  and  hlower 
type  (4o()-P  Series)  gas  conversion  burners.  According  to 


Roberts-Gordon  Appliance  Corp.,  Buffalo,  N.Y.,  these  in¬ 
shot  burners  are  quickly  and  easily  installed  in  a  wide 
variety  of  oil  designed  heating  equipment  due  to  the  ad¬ 
justability  of  the  mixer  tubes. 

Further  savings  are  achieved,  the  company  reports, 
through  increased  combustion  efficiency.  The  telescoping 
mixer  tube  makes  it  possible  to  accurately  position  the 
burner  port  and  the  flame  spreader  in  the  proper  relation 
to  the  combustion  air  stream.  Thus,  the  flame  conforms 
to  the  shape  of  the  combustion  chamber  for  maximum 
heat  transfer,  giving  greater  fuel  economy. 

Mors  information?  Circia  Itam  80,  postcard,  last  page. 


Corrosion  Inhibitors 

Two  polyphosphate-chromate  corrosion  inhibitors, 
announced  by  Dearborn  Chemical  Co.,  Chicago.  III., 
feature  a  new  organic  additive,  Endcor  A,  that  is  said 
to  provide  improved  control  of  corrosion  and  deposits. 

Polychrome  501  is  intended  primarily  for  use  in  open 
recirculating  systems  employing  heat  exchangers  that 
appreciably  raise  the  temperature  of  the  cooling 
water.  Polychrome  605  is  recommended  for  use  pri¬ 
marily  in  open  recirculating  systems  when  relatively 
low  temperatures  are  encountered. 

According  to  the  manufacturer,  the  organic  additive 
bolsters  protective  films  and  has  surface  active  proper¬ 
ties  which  interfere  with  carbonate  and  phosphate 
deposit  formation.  As  a  result,  pH  of  cooling  water  can 
be  higher,  and  smaller  amounts  of  acids  are  required. 

Mora  information?  Circia  itam  81,  postcard,  last  page. 
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Copper  Brushing  Machine 

A  time  and  labor  saving  copper  machine  is  announced 
by  The  Oster  Mfg.  Co.,  Wickliffe,  Ohio.  Called  the  No. 
10  Copper  Brushing  Machine,  it  is  a  low  cost,  lightweight, 
one-man  unit,  designed  to  meet  the  needs  of  cleaning 


copper  tubes  and  fittings  on  even  small  installations. 

Machine  cleans  the  inside  diameter  of  fittings,  and  de¬ 
burrs  and  cleans  the  outside  diameter  of  tubing  by  power, 
thereby  eliminating  slow,  tedious  hand  operations. 
Capacity  is  through  4  inches. 

Machine  can  be  furnished  either  for  l>ench  mounting 
or  with  legs.  To  assist  in  su[>porting  longer  lengths  of 
tubing,  an  outboard  pipe  rest  stand  is  available. 

More  information?  Cire'e  Item  82,  postcard,  last  page. 


Filturs  Hold  More  Dust 

Pure-Air  extended  .surface  filters,  consi.sting  of  2- 
inch  high  pleata  .set  on  l*4-inch  centers,  are  an¬ 
nounced  by  Arco  Mfg.  Corp.,  New  York,  N.Y.  Accord¬ 
ing  to  the  company,  effective  filter  area  is  four  times 
that  of  the  glass  fiber  throw-away  filter  and,  as  a 
consequence,  it  will  out-last  an  ordinary  throw-away 
filter  many  times. 

Under  the  influence  of  the  air  stream,  each  filter 
pleat  becomes  a  parabolic  pocket,  the  company  states. 


Because  of  this  shape,  the  least  resistance  to  air  flow 
is  at  the  back  of  the  pocket,  the  resistance  gradually 
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increasing  up  the  sides  of  the  pocket.  Large  dirt 
particles,  because  of  their  inertia,  cannot  change  direc¬ 
tion  therefore  lodge  at  the  back  of  the  pocket.  The  fine 
particles  are  deposited  on  the  sides.  The  air  travels 
through  the  sides  of  the  pocket  at  an  angle,  going 
through  a  much  greater  thickness  of  material,  thereby 
increasing  filtering  efficiency. 

Extended  surface  filters  are  said  to  have  a  far 
greater  dust  arrestance  than  ordinary  viscous  coated 
filters,  will  fit  into  all  types  of  filter  bank.s,  require  no 
investment  in  cages  or  ba.skets  or  other  supporting 
devices,  and,  because  an  un-oiled  filter  r  e  l'a  is  u.sed, 
eliminate  the  risk  of  ceiling  di.scoloration  caused  by 
entrained  oil  in  the  air  stream. 

Available  in  all  2-inch  standard  sizes. 

More  information?  Circle  Item  83,  postcard,  last  page. 


Mufuring  Showur  Savus  Wofur 

A  metering  .shower  said  to  save  up  to  two-thirds 
the  amtHint  of  water  usually  consumed  in  taking  a 
.shower  is  introduced  by  Speakman  Co.,  Wilmington, 
Del.  Called  Easy  Push,  the  .self-closing  metering 
shower  has  an  adju.stable  metering  valve  with  an  in¬ 
tegral.  key-oi»erated  volume  control  for  regulating  the 
water  supply. 


W'hen  the  handle  is  pres.sed  down  with  the  finger 
tips,  the  .shower  gives  up  to  4*72  gpm  of  tempered 
water  and  then  shuts  off  automatically.  Water  is  not 
w’asted  while  the  u.ser  is  .soaping.  Ready  to  rin.se  off. 
the  user  pres.ses  the  handle  once  or  twice  more  and 
the  shower  is  completed. 

Total  water  consumption  is  4  to  6  gal,  compared 
with  12  to  18  gal  that  would  have  been  u.sed  with  a 
conventional  shower  fixture. 

For  areas  where  water  is  at  a  premium  or  in  short 
.supply  during  dry  month.s,  the  metering  shower  of¬ 
fers  .savings  to  homes,  hotel.s,  motels,  industrial  plants, 
schooLs  and  other  in.stitutions  which  have  multiple 
shower  installations. 

More  information?  Circle  Item  84,  postcard,  last  page. 
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custom  tailoring 
costs  less  than 


ready-to-wear 


A  MAJOR  INDUSTRIAL  COMPONENT  OF 


Buying  an  alactric  motor  wHh  *'raady«mada’' 
insulation  can  ba  a  eoatly  luxury. 

Motor  operating  conditions  vary  so  widely 
throughout  industry  that  Fairbanks- Morse  in¬ 
sulation  systems  are  tailored  to  actual  operating 
conditions  .  .  .  not  standardized  to  “the  average”. 

“Ready-made”  insulation  systems  are  an 
“across-the-board”  compromise  with  average 
operating  conditions.  When  your  case  is  the  all- 
too-frequent  exception,  the  compromise  is  costly. 

Even  in  “hard  to  fit”  cases  we  build  motors 
rated,  dimensioned  and  insulated  to  furnish 
unfailing  piower.  Insulating  materials  are  care¬ 
fully  tested,  selected,  treated  and  prepared  so 
that  insulation  as  well  as  motor  enclosure  is 
matched  to  the  job.  Entire  insulation  system  is 
custom  tailored  to  meet  emergency  overloads, 
temperature  extremes,  corrosive  atmospheric 
conditions  .  .  .  whatever  combination  of  factors 
affects  motor  life  and  performance  of  your 
specific  op>eration. 

This  flexible  application  of  varied  insulating 
materials  and  processes  “pays  ofT’  in  low  main¬ 
tenance,  uninterrupted  production,  prolonged 
service. 


Whatever  your  motor  needs  ...  1  hp  or 
10,000  hp  .  .  .  ofjen  or  weather-protected  .  .  . 
vertical  or  horizontal  .  .  .  synchronous  or  induc¬ 
tion  .  .  .  AC  or  DC  .  .  .  Fairbanks-Morse  builds 
it,  builds  it  right,  builds  it  to  last.  Get  the  facts 
.  .  .  drop  a  line  today  to:  Fairbanks,  Morse  & 
Co.,  Freeport,  Illinois. 

Fairbanks,  Morse 

ELECTRICAL  DIVISION 

IRBANKS  WHITNBV  CORPORATION 


*Pat«nt  c^nding 


Patterson  (A  Kelley 

1A1  ^ _ A _  e^.*  C*— 


Eott  Stroudsburg,  Po. 


INDIRECT  GAS  FIRED 
STORAGE  WATER  HEATER 
FOR  COMMERCIAL,  INDUSTRIAL 
AND  INSTITUTIONAL  USE 


to  keep  the  unit  free  of  rust  and  corrosion  rejrardless  of 
water  conditions. 

SCALEFREE  230  features  a  new  P-K  jras  burner.  It 
operates  at  maximum  practical  efficiency.  Yet  it  pives 
almost  noiseless  .service — does  not  rumble  or  boom  on 
startup.  This  permits  location  almost  anywhere  in  office 
buildinjfs,  institutions,  schools,  motels,  etc. 

SCALEFREE  230  is  a  complete  fully  automatic  package 
that  can  be  quickly  set  in  place,  hooked  up  and  checked 
out.  It  is  available  in  more  than  100  storage  and  recovery 
combinations.  Storage  capacities  rantre  from  250  to  4000 
gallons.  Recovery  sections  ranjre  from  390,000  to 
2,215,000  r.tu.  Write  for  catalog  with  full  information. 


P>K  SCALEFREE  230*  is  a  unique  ruprffed  unit  backed  by 
P-K’s  80  years  of  experience  in  building  and  desifrnintr 
quality  water  heating  equipment.  It  heats  water  throujrh 
hot  intermediate  distilled  water.  Transfer  occurs  l>elow 
the  temperature  at  which  minerals  that  cau.se  scalinj? 
precipitate.  Efficiency  remains  unimpaired  throughout 
service  life.  Linings  of  pre-Krete  or  copper  are  available 


No  scaling  •  No  drop-off  in  rated  efficiency 
•  No  fuel  waste  •  No  on-the-job  assembly  •  No 
complicated  maintenance  •  No  lunitations 
on  placement  •  Fidly  automatic  •  Copper 
heating  surface 
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(Continued  from  page  12i) 

Enamtied  Cost  Iron  Lavatory 

An  enameled  cast  iron  lavatory,  based  on  latest 
design  and  utility  trends,  is  announced  by  American- 
Standard  PlumbinK  &  Heatinjr  Div,,  New  York,  N,Y. 
Known  as  the  New  Ix*<lK«*wood,  the  lavatory  offers  hisrh 
style  for  budget  installations,  the  company  reports. 


tions  ideally  as  the  "heart”  of  automatic  burner  light- 
off,  remote  control  and  safety-sequence  systems. 

Designed  for  use  with  boilers,  flares,  fuel  vents  and 
for  other  service,  this  ignitor  will  light,  stay  lighted, 
and  prove  it  is  lighted  even  under  the  most  adverse 
ignition  conditions.  It  is  universally  applicable  to  all 
types  of  large  industrial  fuel  burners  and  to  various 
types  of  firing.  Complete  flexibility  of  the  unit  adapts 
it  to  any  sequence  of  safety  or  remote  control. 

The  ignitor,  for  1  to  5  million  Btu  per  hr  capacity, 
operates  with  gas  at  pressures  from  1  to  15  psig.  Both 
transformer  and  spark  cut  out  when  ignitor  flame  is 
establi.shed,  eliminating  transformer  and  electrode 
maintenance.  The  unit  may  be  used  with  atmospheric 
or  pressurized  furnaces.  If  desired  it  can  be  removed 
from  a  furnace  while  the  furnace  is  under  pressure. 
More  information?  Circle  Item  86,  postcard,  last  page. 


Sweep  Balance  Btu  Meter 

A  .sweep  balance  Btu  meter,  designed  for  accurate 
a.sse.ssment  of  heating  or  cooling  costs  on  the  basis  of 
recorded  consumption  in  either  commercial  or  indus¬ 
trial  applications,  has  been  developed  by  Air  Condition¬ 
ing  Equipment  Corp.,  New  York,  N.  Y. 

The  function  of  a  Btu  meter  in  a  heating  or  cooling 
.system  is  to  measure  the 
volume  or  weight  of  the 

heating  or  cooling  fluid,  fr- —  --s, 

and  determine  the  tern- 
perature  difference  be- 

tween  the  fluid  entering  J 

and  the  fluid  leaving  the  ^  J 

.system.  Computing  the  . 

product  of  these  two  fac-  | 

tors  provides  total  Btu  or  jfllflHBa  '  . 

the  exact  quantity  of  heat  ^  > 

rentoved  or  added.  ^ 

Together,  the  mechani- 
cal  meter  and  the  new 
.sweep  balance  meter  pro- 
vide  an  application  range 
for  Btu  meters  that  in¬ 
cludes  virtually  any  situation  in  which  charges  for 
heating  or  cooling  are  to  be  ba.sed  on  recorded  con¬ 
sumption,  rather  than  on  some  inexact  measurement 
such  as  space  occupied. 

The  sweep  balance  meter  is  simpler  in  design  than 
other  Btu  meters,  the  company  .states.  For  example,  it 
requires  no  amplifiers.  It  employs  electrical  resistance 
thermometers  and  a  unique  electromechanical  comput¬ 
ing  device.  Turbine-type  flow  meters  make  possible 
high  counting  accuracy  over  the  full  range  of  flow  rate. 

As  a  result  of  what  is  called  exceptional  temperature 
sensitivity,  the  new  meter  can  be  used  for  cooling  sys¬ 
tems  where  the  temperature  difference  is  only  a  few 
degrees  Fahrenheit.  With  the  meter  it  is  even  possible 
to  use  just  one  in.strument  for  both  heating  and  cooling 
with  a  single  system.  In  this  case  heating  and  cooling 
measurement  would  be  indicated  on  separate  dials. 
More  information?  Circle  Item  87,  postcard,  last  page. 


The  lavatory  is  available  in  two  convenient  size.s — 
22  X  19  inches  and  19  x  17  inches.  Adequate  space  for 
toiletries  is  provided  by  a  4-inch  shelf.  The  ledge-back 
design  pres’ents  water  from  splashing  on  the  wall.  A 
concealed  front  overflow,  spacious  6-bowl  depth,  and 
Heritage  or  ('olony  fittings  with  a  pop-up  drain  are 
other  features  of  the  lavatory.  Calk*d  ideal  for  resi¬ 
dential  installation.H,  the  fixture  is  also  suitable  for 
commercial  use. 

More  information?  Circle  Item  85,  postcard,  last  page. 


S«lf-Proving  Gas-Electric  Ignitor 

Peabody  Engineering  Corp.,  New  York,  N.  Y.  an¬ 
nounces  Series  “FP”  ga.s-electric  ignitor  with  integral 
flame  proving,  called  an  important  addition  to  Pea¬ 
body  fuel  burning  equipment.  The  product  of  an  ex¬ 
tensive  research,  development  and  field  testing  pro¬ 
gram.  the  new  unit  .Hati.sfies  the  need  for  a  ga.s-electric 
ignitor  that  will  {x‘rform  .safely  and  dependably  under 
all  operating  condition.s.  Its  simple,  rugged,  compact 


design  permits  major  co.st  .savings  in  installation  and 
maintenance,  the  company  reports.  This  ignitor  func- 


Boiler-Burner  Plants 

Availability  of  Highlander  boiler-burner  plants*  in 
21  sizes  is  announced  by  Industrial  Combustion,  Inc., 
Milwaukee,  Wi.s. 

The  Scotch-type,  two-pa.ss  units  utilize  one  of  the 
company’s  heavy-duty  oil,  or  combination  burners 
for  No.  4,  5,  or  6  oil  burning  from  5  to  150  gpm,  or 


for  gas  burning  from  720,000  to  21  million  Btu.  One 
combination  burner  handles  5  to  150  gph  of  light  oil 
and  720,000  to  21  million  Btu  gas;  another  handles 
the  same  amount  of  heavy  oil  with  the  .same  ga.s-burn- 
ing  capacity.  Changeover  is  accomplished,  in  most 
models,  with  a  flip  of  a  .switch. 

The  complete  plant  is  manufactured  to  ASME 
.standards  for  low,  125  lb.  or  150  lb  .steam  pressures 
in  capacities  from  10  to  460  hp.  Output  ratings  are 
SBI  certified. 

More  information?  Circle  Item  88,  postcard,  last  page. 


Sampler  Speeds  Dust  Surveys 

-An  air  sampler  called  the  Bantam  Sampler  is  offered 
by  Gelman  Instrument  Co.,  (’helsea.  .Mich,  it  neighs 
9  lb  and  samples  air  at  the  rale  of  2  cfm. 

This  air  sampler  fills  the  need  for  a  light  weight,  easily 
portable  unit  with  a  high  air  capacity  the  c«>mpanv  states. 
Its  centrifugal  carbon  vane  pump  unit  never  rerjuires 
lubrication.  The  universal  motor  which  drives  the  pump 
has  l»een  designed  to  [>ack  the  most  }M»wer  in  the  smallest 
package.  A  built-in  fan  and  bmvered  metal  case  provide 


ail  circulation  to  keep  the  pump  cool.  The  case  protects 
it  from  rough  handling  and  accidental  dropping. 

flowmeter  is  directly  calibrated  in  liters  [>er  minute. 
The  sampler  is  suppliefl  with  a  l-in<  h  ojien  filter  holder. 


Naws  of  Equipmant  and  Mafarials 


This  can  easily  Ik*  connecleil  to  the  pump  by  means  of 
a  new  polyethylene  press  fit  coupling.  There  is  nothing  to 
wear  out  or  get  out  of  adjustment.  An  on-off  switch  is  an 
ailditional  convenience. 

Sampler  is  designeii  for  hard  usage.  It  is  inlentleil 
primarily  for  survey  work  where  it  will  Ik*  used  for  an 
H-hour  wiirking  day.  It  can  Ik*  use<I  for  longer  jierimls. 
however,  with  some  reiluiiion  in  life  of  the  nM*t«»r  wiml- 
ings. 

For  emergency  jobs,  the  sampler  <  an  Ik*  slip|>ed  int«»  a 
suit  case  and  taken  on  a  plane. 

Mora  information?  Circia  Itam  89,  postcard,  last  paga. 


Refrigerant  Condensing  System 

Equipment  for  uniformly  controlling  conden.sing 
temtH*raturt*s  and  pres.sures  under  all  dry  bulb  condi- 
tion.s  is  announced  by  The  Marley  Co.,  Kansas  City, 
Mo.  The  sy.stem  consists  of  the  I>a.Hic  air  cooled  con¬ 
densing  unit  (markett*d  under  the  trade  name  Dri- 
Cooler),  a  pressure  controlled  dami)er  .system  for  low 
dry  bulb  operation,  and  an  air  precooler  that  lowers 


high  dry  bulb  entering  air  temi»erature.  The  Dri- 
Cooler  condenser  is  also  available  without  the  auxiliary 
equipment. 

The  most  recent  addition  to  the  system  is  the  com- 
j>any*s  .ADB  precooler — dual  spray  units  which  adia- 
batically  reduce  dry  bulb  temjK-rature  of  air  entering 
the  condensing  unit,  giving  it  greater  heat  transfer 
capability  without  water  reaching  the  coils.  .Automatic 
controls  actuate  the  precooler  when  the  ambient  dry 
bulb  tem[)erature  reaches  a  predetermined  level.  The 
precooler  is  said  to  make  application  of  air  cooled  con¬ 
densing  practical  in  areas  with  extremely  high  i»eak 
tem|)eratures  by  iK*rmitting  selection  of  conden.ser 
based  on  lower  design  dry  bulb  temperature. 

The  condensing  unit,  with  its  damper  control,  has 
recently  undergone  extensive  redesign  in  outward  ap- 
IK-arance  and  condensing  capacity.  Total  height  of  the 
units  has  been  reduced  approximately  25'<-  and  ex¬ 
terior  apiK*arance  has  l)een  architecturally  treated  by- 
applying  embo.s.setl  corrugated  aluminum  casing.  The 
number  of  models  in  the  line  has  been  tripled,  pro¬ 
viding  an  economical  .selection  for  any  application. 
More  information?  Circle  Item  90,  postcard,  last  page. 

(Continued  on  page  I.'iOf 
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ELLISON  DRAFT  GAGE  CO.,  INC 


FOR  FURTHER 
INFORMATION 
WRITE  FOR  YOUR 
COPY  OF  SMOCK 
CONTOl  BY 
MTURO  IROl 


HjlH  ■•II  AetMrtvd,  Diol  Typ« 

I*!!  »ubm*fMd  in  oil  poN  oc^uofM 
Hio  occoroto  mooKoniim  wKicK  fleoH  on  knifo-odfo 
boorifigt.  loll  oil  ootSly  roplonbliod  tltrou9li  iolot  of  lop. 

•  Aal  Ipp  4Ip  PHHr  ••f*  Ipilptla  214. 


142  W.  MONROE  ST.  SiRca  1896  CHICAGO  S.  ILL. 
TM  EIIIbon  Lint  AIbo  Includtt: 

Draft  Gsfra.  Bril  and  Dlafraro— InrIInpd  Draft  Gagef— Portable 
Ir.rllned  Veftlral  Tube  Gapea— Vertical  Tul»e  Gagea— Oil.  Ueary 
Liquid  and  Mercury— RInple  and  Multl-Tube-Haturator  Gagea— 
U  Gngea--Stat Innary  and  Portable — Air  Kilter  Gagea— Dial  and 
Inclined  Tube  Typea— Pitot  Tuhea — P  Path  Steam  Calorlmetera— 
Portable  Gaa  Analytera-Oraat  Type 


PROTECTS  YOUR  PLUMBING 
AGAINST  THE 

OESTRUCTIVE  HAMMERING  PRESSURES 
OF  HYOROSTATIC  SHOCK 


Every  time  you  quickly  close  a  faucet  you 
might  just  as  well  hit  it  with  a  hammer,  .  .  . 
for  the  fast  closing  of  any  valve  or  faucet 
produces  a  hydrostatic  shock  which  strikes  a 
hammering  blow  to  the  vital  moving  parts  of 
the  faucet  and  other  parts  of  the  plumbing 
system.  These  destructive  hammer  like  forces 
of  hydrostatic  shock  will  make  even  the  best 
valves  and  faucets  soon  wear  out  if  left 
unchecked. 

In  todays  home  with  modern  plumbing 
appliances  utilizing  extremely  fast  closing 
automatic  valves,  the  frequency  with  which 
destructive  shock  occurs  is  such  that  a  Shock 
Control  by  Hydro-Trol  should  be  installed  on 
every  hot  and  cold  water  line. 


VShI 

Recognized  for  its  dependa¬ 
bility,  Magni-Chek  is  used 
by  Perfection  Industries,  and 
other  major  manufacturers  in 
the  industry.  (Names  avail-  ^  ^ 
able  upon  request)  no.  2.646,071 

The  only  true  hermetically  sealed  check  valve. 
Magni-Chek  is  a  non-electric  magnetically 
operated  check  valve,  so  finely  calibrated  that 
a  fraction  of  an  ounce  of  pressure  will  open  the 
passage  permitting  a  smooth  flow  without  the 
usual  pressure  drop.  Since  no  springs  are  used, 
back  pressure  is  at  a  minimum.  A  lifetime 
Alnico  magnet  controls  a  floating  disc  which 
is  drawn  to  a  positive  closed  position  against  a 
lapped  seat,  when  the  pressure  balances.  Avail¬ 
able  with  or  without  a  built-in  monel  mesh 
strainer,  Magni-Chek  is  stocked  in  all  sizes 
ranging  from  1/4'  to  3  4'.  Special  size  inlet  and 
outlet  connections  can  be  made  to  specifications. 

Magni-Chek  is  designed  for  permanent 
installation  with  soft  or  hard  solder,  and  is 
not  affected  by  soldering  heat.  Its  one  piece 
construction  makes  it  desirable  for  use  in  her¬ 
metically  sealed  units. 

For  additional  information  see  your 
wholesoler  or  write  us,  Dept.V-7 


News  of  Equipment  and  Materials 


i  Continued  from  page  IJSi 

Improved  S«lf-Closing  Faucets 

Finger-tip  control  and  positive,  quick-acting  shut-off 
result  in  greater  water  savings  with  its  improved,  self¬ 
closing  faucets  and  valves,  states  the  manufacturer.  The 
Koval  Brass  Mfg.  (^o.,  Cleveland.  Ohio.  Heavy-duty,  en- 
caserl  hall  l»earings  are  feature<l. 


Ini'luded  in  the  line  are  lavator)  faucets  Hith  ele\ate4l 
spouts  (left  in  photo),  sink  faucets  with  male  or  solid 
female  flanges.  |»antry  faucets  %»ith  g«H>s«>eck  spouts, 
in.stant-acting  shower  valves  (center)  with  simple  pull- 
chain  and  positive  shut-off  for  sch(M>ls  or  first-aid  appli¬ 
cations.  and  drinking  fountain  valves  (right)  with  or 
without  volume  control. 

.Meeting  fe<leral  Specificati«»ns  for  Tv|»e  12  faucets, 
and  militarv  specifications  for  Ty)>e  2  Oass  A  and  Type 
1  Class  C  faucets,  all  working  parts  are  made  of  brass  or 
bronze  with  the  main  IkhIv  lieing  a  heavyweight  high- 
copper  brass  casting. 

More  information?  Circle  Item  91,  postcard,  last  page. 

Modulor  Plastic  DifFuscr 

Carnes  Corp.,  Verona.  Wis.,  announces  its  new 
modular  plastic  diffu.ser.  Combinations  of  three  types 
of  modules  provide  an  infinite  number  of  air  patterns 
and  sizes,  and  snap  easily  and  .securely  into  heavy- 


gage  frames.  Modules  are  made  of  high  impact  and 
flame  retardant  material,  with  color  persistency  and 
dimensional  stability. 

Diffusers  are  designed  for  any  tyjie  of  ceiling  con¬ 
struction — new  or  exi.sting — and  are  especially  adapt¬ 
able  to  tile  and  metal  pan  suspension  systems.  Basic 
diffu.ser  faces  are  sized  to  replace  one  or  more  standard 
tiles,  and  are  provided  w’ith  frame  modifications  and 
jianel  as.semblies  dimensioned  for  exjKised  suspension. 
More  information?  Circle  Item  92,  postcard,  last  page. 
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Newt  of  Equipment  end  Meterielt 


Boiltr  Has  Non-F«rrous  Waterways 

Series  II  hiKh  efficiency  commercial  size  boilers,  an¬ 
nounced  by  Rayimk  Co.,  KI  Monte,  Calif.,  have  three 
one-inch  copper  fin-tubes,  in  an  "over-back,  over-back” 
jMittern,  hundlintr  the  water  at  hij^h  velocity.  In  addi¬ 
tion,  completely  non-ferrous  waterways  in  the  heat 
exchanger  are  featunnl. 


WTh.  most  valuabim 
hnttrummnt  in  thm 
tool  kit  for  tho 

HEATING  AND 
AIR  CONDITIONING 
CONTRACTOR 


Tula?  sheet  is  completely  copper  lined.  A  heavy 
bronze  header,  instead  of  the  usual  cast  iron  part, 
completes  the  non-ferrous  desiRn. 

Boilers  are  ASME  constructed,  operate  at  160  psi, 
and  have  Btu  per  hr  inputs  from  800,000  to  2,500,000. 
They  sell  for  approximately  the  same  price  as  steel 
tube  boilers,  the  company  .states.  In.stallation  of  i)arai- 
lel  Ras  modulation  valves  and  .staRinR  affords  Ras 
modulation  down  to  5'c  of  total  input. 

Mor*  information?  Circia  Itam  93,  postcard,  last  paga. 


Gtnarol  Purpose  Valves 

A  new  line  of  general  pur|M>se  valves  for  industry  is 
introduced  by  Madden  Brass  Pr<Mlucts  Co..  Aurora,  III. 
Ih-signed  for  charging,  purging  and  many  other  industrial 


Registers  temperatures  accurately  and  instantly 
by  simply  touching  the  Pyrometer  tip  to  any  sur¬ 
face,  or  will  register  air  temireratures  at  grilles,  in¬ 
side  ducts  etc.  with  the  air  temperature  thermo- 
c'ouple  tip. 

Save  time  with  quick  positive  readings,  avoid 
trial  and  error  methods,  eliminate  call  backs. 
With  the  Alnor  Pyrometer  you  can — 

•  Set  thermal  expansion  valve  on  cooling  coils  in 
leas  than  a  minute. 

•  Balance  hot  water  systems  right  the  first  time. 

•  Get  accurate  readings  on  the  effectiveness  of  in¬ 
sulation. 

•  Test  temperatures  of  walls,  floor,  ceilings. 

•  Locate  hot  water  pipes  in  cement  floors. 

•  Use  it  any  place  where  surface  temperature 
readings  are  required. 

Model  2300B.  Has  full  6  inch  mirrored  scale.  Tem¬ 
perature  range  -40°F  to  200®F.  Complete  unit 
in  attractive  durable  case.  Price  $195.00. 

Just  tear  out  this  ad  and  mail  with  your  letterhead  to 


u«*!*,  these  valves  also  meet  the  increasing  demand  for 
panel  mounting. 

According  to  the  cotnpany,  outstanding  features  in¬ 
clude  forgerl  brass  l>odies,  easy-to-grip  handles,  and 
Teflon  packing  and  seats  for  i>ositive,  leakprewf  shut-off 
without  stress  or  strain. 

More  information?  Circia  Itam  94,  postcard,  last  paga. 
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one  key  doesi^fit 
all  locks ...  \w 


nor  one 

FILTER 

all  needs . 


OPEN  THE  DOOR 
^ to  better  filter  efficiency 
with  AIRSAN  FILTERS 
Y  engineered  to  your  needs. 
AIRSAN  has  the  right  key 
to  unlock  your  air  filter 
problems. 

THERE  ARE  DEFINITE 
STANDARDS  which  Air  Engi* 
neers  follow  in  reconunending 
■  the  filter  for  your  require- 
ments.  Write  today  for 
details  and  information. 


News  of  Equipment  and  Materials 


Gas  Valve  for  Space  Heaters 

All  control  knoti.s  and  adjustments  are  accessibly 
located  on  one  surface  in  a  new  straight-through  gas 
valve,  develojHMl  especially  for  s|>ace  heaters  by  Heat¬ 
ing  and  Air  Conditioning  Div.,  Controls  Comjwny  of 
America,  Milwaukee,  Wis. 

The  low-cost  Model  159  valve  comes  in  two  basic 
tyjx's  for  either  electrical  or  mwhanical  temiM*rature 


control.  An  electnc  actuator  allows  remote  electric 
thermostat  ofieration  in  Model  159RE,  shown  at  right 
in  photo.  A  thermo  bulb  and  an  18-  or  Sfi-inch  standard 
length  capillar>'  tul>e  provide  mechanical  thermostatic 
control  in  Model  159RMS,  shown  at  left.  Optional  for 
each  type  is  a  pressure  regulator  for  use  with  city  gas. 
More  information?  Circle  Item  95,  postcard,  last  page. 
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GtlASI  FATEHS 


pan\'s  normalized  ra.stings  that  prevent  warping  of  pri'ci- 
sion  machined  parts.  The  cast  ir«)n  frame  also  provid(*s 
the  strength  and  rigidity  needeil  for  sup|K*rt  of  hydraulic 
pump  and  motor. 

Additional  couplings  are  not  needed;  a  rigid,  prer  ision, 
splined  cttupling  allows  direct  pump  conner'tion.  Com¬ 
pletely  enclosed  housing  protects  against  hazard  of  ex¬ 
posed  couplings.  Both  single-  and  double-end  models  are 
available  to  fit  all  standard  hydraulic  pumps.  Ratings  are 
from  %  to  5(1  hp. 

More  information?  Circle  item  96,  postcard,  last  page. 


Close-Couplad  Pump  Motor 


(!lose-coupled  hydraulic  pump  motor.  Type  11-7,  is  as  ail- 
able  from  r.  S.  Klertrical  M«>tors  Inc.,  I.os  Angeles,  (^lif. 
I>es<  ril)e<l  as  rugged,  heavy  duly,  and  compact,  the  motor 
has  a  corrosion  resistant  cast  iron  frame  with  a  mounting 
bracket  designed  to  eliminate  mounting  base,  adaptors, 
and  reduce  over-all  length  of  pump-motor  package.  Ctm- 
centric  mounting  is  assured  through  the  use  of  the  com- 


45S4-S  W.  WOOLWOCTM  AVI.,  MILWAURU  IS,  WIS. 

Cmmm^lmm  faersMataflv* 

DOU6LAS  INOINIIRING  CO..  LTD.,  TORONTO 


SIND  FOR 

FREE 
Bulletins  I 


Permonenl,  clconoble  type  Air- 
ton  Groat*  Filf*rt  mod*  •tpsciol- 
ly  for  rong*  conopitt,  gollcyi, 
kilthtnt.  Avoilobl*  in  2"  Ihick- 
n«it.  Sulktin  No.  1-604. 


A  few  distributorships 
available. 

Write  for  details! 


^l^FJame 
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Copper  Tub#  Expansion  Joint 

An  expan.Hion  joint  for  copper  water  tube  applica¬ 
tions  has  been  added  to  the  solder  joint  fittinKS  product 
line  of  Chase  Brass  &  ropi)er  Co.,  Waterbury,  Conn. 

DesiKned  for  use  with  low  pressure  steam  and  hot 
water  plumbitiK  and  heatitiR  lines,  and  wrought  cop|)er. 


LUrva 

Undorwritors*  Loborotorios,  Inc. 


BF6G  —  For  all  gassM  and  Liqua* 
led  Petroleum.  A  complete  line  from 
).000  to  20.000.000  BtU.  The  BFG6 
’ies  incorporates  many  of  the  product 
features  of  the  famous  FGO  Series. 


One  ainirle  source  of  burners  for  most  every  applica¬ 
tion — that’s  what  Power  Flame  offers  you!  In  the 
fact-packed  Power  Flame  Catalofpie,  you’ll  discover 
a  complete  ranf^e  of  models  and  sizes  in  atmospheric 
burners,  power  burners  and  combination  burners.  All 
desifpied  for  lowest  installation  and  maintenance 
costs ...  all  “torture  tested’’  for  hif^hest  efficiency 
and  dependability.  Hot  idea:  Next  time,  consult 
Power  Flame  firtt! 


066666666 


Division ,  In  c.  /o  h! 


ia03  MAIN  ST. 
ANDVIBW,  MO. 


joint  minimizes  expansion  and  contraction  noises,  re¬ 
lieve*  pre.s.sure  from  pipings  and  joints,  in.sulates 
traveling  pijie  poises,  and  protects  the  .system  against 
leaks,  breaks,  and  failures. 

The  unit  is  economical  to  install  and  requires  no 
maintenance.  Alignment  problems  are  eliminated  be- 
cau.se  of  its  tlexibility  and  rotatability.  The  joint  com- 
jTensates  for  the  expansion  and  contraction  movement 
of  100  lineal  feet  nif*co|>i»er  tula*.  Sizes  ranire  from 
'/a  to  2  inch  nominal  pijM*  size. 

Designed  for  oja'ration  between  40  and  240  dej?  F, 
the  joint  is  factory  tested  at  150  psi. 

More  information?  Circia  Item  97,  postcard,  last  page. 


Indicator  Assombly  Screws  Out 


A  one-piece  indicator  unit  which  screws  out  of  the 
brass  InKly  is  featured  in  its  new  combination  moisture 
indicator  and  sitrht 
jflass  for  refriRera- 
tion  systems  by 
Ansul  Chemical  Co., 

.Marinette,  Wis. 

The  "200’’ 

friKerant  12  indica-  B 

tor,  a  RefriKerant  22  fl 

element  and  a  sijrht  B 

>rla.ss  one  ■ 

chantr(‘able  a.s.sembly. 

The  screws 

body 

one  piece  to  permit 

worry’  -  f ree  .solderi njr  ^ 

of  sweat  connections. 

M'ith  the  indicator  a.s.sembly  removed,  there  is  no  pos¬ 
sible  way  to  damaKe  the  elements  during  in.stallation. 
Once  instalUnl,  the  indicator  body  is  j)ermanently  in 
the  line,  but  the  a.s.sembly  containing  the  indicatinR 
elements  can  be  screwed  in  or  out  at  any  time. 

Indicator  body  is  a  one-piece  bra.ss  forjrinR,  available 
in  ail  standard  sizes,  flare  and  .sweat,  in  lioth  in-line 
models  (I./-200)  and  T  models  (T-200). 

More  information?  Circle  Item  98,  postcard,  last  page. 


Write  today  for  complete  literature,  information 
and  specifications  on  POWER-FLAME’S  Combi- 
Matic  dual  fuel  burners.  Also  get  the  facts  about 
THORO-MIX  gas  burners  and  POWER-FLAME 
gun  type  and  spread  type  burners. 


Dual  Fuel 


Gas  -  Gas 


Burners 


Combi-matic 

Dual  Fuel  / 

Gas-Oil  Burners 

Vitll  tiMM  Ml- 

ttlNi*|  fMiurtt:  . 

e  Completely  factory  assembled  ' 

and  wired 

e  Balanced  combustion  on  both  fuels 

•  Automatic  air  change  for  each  fuel 

•  Each  fuel  has  its  own  ignition  system 

•  Manual  or  automatic  changeover. 

Six  models  for  gas  and  light  oil, 
in  capacities  to 3,500,000  BTU. 


^  by 

I  Und*rwrit«r»' 
I  LaborotoriM, 


Combi-matic. 
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Your  best  investment  in  modern  air-handling  equipment!  New 
Aerovent  Air  Make-Up  Units  provide  clean,  fresh  air  in  winter 
or  summer;  help  maintain  uniform  temperature  levels  through¬ 
out  working  areas.  Used  as  filtered-air  supply  units  or  air  pre¬ 
heaters,  these  versatile  units  permit  heating  and  ventilating  sys¬ 
tems  to  operate  at  design  efficiency;  equalize  negative  pressures 
by  replacing  exhaust  air. 

Steam,  hot  water  or  gas-hred  models  in  sizes  18"  to  54"  (larger 
units  available  on  order)  for  capacities,  pressure  conditions  and 
BTU  ratings  to  suit  your  requirements.  Compact,  packaged  de¬ 
sign  for  roof  or  wall  mounting.  Other  assemblies  also  supplied 
for  exclusive  use  in  air  supply  or  air  heater  applications.  Why 
not  investigate  the  many  advantages  of  these  high-efficiency 
units,  today? 


oaio  ill 

STEAM  OR  HOT  WAHR  GAS-FIRED 


Furnished  in  7  unit  orrangvmcnti  in 
iiz«>  24"  to  54".  Capacities  From 
5,000  to  35.000  CFm.  Roof  or  wall 
typos  For  all  roquiremonts. 


Supplied  in  4  unit  orrongensents  For 
rooF  or  wall  mounting  Sizes  36"  to 
54"  For  various  copocities,  BTU  rot- 
ings  and  pressure  conditions. 


W’rite  for  new  Bulletin  880 


Ate  •!  oil  A#fo«#M«  m  m* 

wrfli  ••♦MbtssiiG I  cGdat  metd  »•  fw#. 

by  fM  IXIMlftBKGF  *•  4«liv«r  fRt 

Jl€rOV€Ftt  FAN  COMPANY,  INC. 

Ash  and  Brandt  Straots  Piqua,  Ohio 


News  of  the  Month 


(Continued  from  puge  16) 

COMPRESSOR  BOOY  SHIPMENTS  RISE 

Manufacturer./  shipments  of 
compressor  bodie.s  rejtorted  to  Air- 
Conditioning  and  Refrigeration  In¬ 
stitute,  Washington,  D.C.,  totaled 
4,92(>,F)57  units  in  1959,  a  gain  of 
almost  'Xl^'f  over  1958  shipments  of 
3,597,075  units.  The  figures  do  not 
include  compre.s.sor  Itodies  for  use 
In  hou.sehold  refrigerators. 

Bodies  for  automotive  air  condi¬ 
tioning  compressors  for  the  year 
totah^d  527,973  units,  comfwired 
with  445,487  in  1958,  ARl  .said. 

Of  the  total  shipments,  89.2'?r 
were  sold  by  their  manufactun*rs  as 
compressor  Inxlies,  compre.H.sors,  or 
condensing  units,  and  only  10.8'',, 
in  unitary  end-use  products.  Ship¬ 
ments  to  other  manufacturers  ac¬ 
counted  for  83.7%  of  all  shipments, 
with  16.3%  moving  as  a  result  of 
sales  to  non-manufactun*rs.  distrib¬ 
utors,  joblHTS,  dealers,  and  retail 
customers. 


45tli  ANNUAL  I^R  METING 
EECTS  D.  J.  QUINN  CHARMAN 

One  hundred  fifty  executives 
from  68  comtwinies  who  prf*duce 
boilers,  radiation  and  other  equip¬ 
ment  used  in  hydronic  heating  and 
cooling  .systems  attended  the  three- 
day  45th  Annual  Meeting  of  the 
Institute  of  Boiler  and  Radiator 
Manufacturers  at  the  Seaview 
Country  Club,  Ab.secon,  N.J.,  June 
7  to  9. 

Ofticers  elwtH  to  .ser\’e  during 
th<-  next  year  were:  Chairman,  D. 
J.  Quinn,  vice-president.  Plumbing 
and  Heating  Div.,  American  Ra¬ 
diator  and  Standard  Sanitary  Cor¬ 
poration;  Vice-Chairman,  J.  E. 
Reed,  president.  Sterling  Radiator 
Company,  Inc.;  and  Trea-surer  and 
General  .Manager,  R.  E.  Ferry. 

Mr.  Ferry  reported  that  ship¬ 
ments  of  cast  iron  heating  boilers 
in  the  first  quarter  of  1960  showed 
an  increa.se  of  15%  ov(‘r  the  first 
quarter  of  1959  and  30%  over  the 
first  quarter  of  1958.  He  stated 
al.so  that  during  the  past  year  the 
membership  in  the  Institute  had 
increa.sed  from  57  companies  to  68. 

Program  for  the  coming  year 
includes  a  continuation  of  I-B-R 
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schools  to  be  held  throu>rhout  the 
country  for  the  l)enefit  of  hydronic 
contractors  and  wholesalers.  Nearly 
14,000  students  have  attende<l  these 
.schools  during  the  last  10 ‘years. 
Other  projects  will  include  new 
I-K-K  publications,  continuation  of 
the  research  investigations  in  the 
I-B-R  Hydronic  Re.search  House  at 
L’rbana,  lllinoi.s,  and  continued  op¬ 
eration  of  the  In.stitute’s  Labora- 
tor>’  for  determining  accurate  out¬ 
puts  of  radiation. 


TOTAL  ELECTRIC  HOME  COMPLETED 

One  of  the  nation’s  first  custom- 
desijrned  Total  Electric  Gold  Medal¬ 
lion  Homes  has  b»*en  completed  in 
Jackson.  Miss.  This  home  is  one  of 
sixteen  beinjr  erected  throuRhout 
the  L’.S.  this  sprinR  as  i«irt  of  a 
program  initiated  by  \Vt*st inRhou.se 
Eh>ctric  Corj).  and  co-.siK>nsored  by 
utilities  such  .'is  Mi.ssissippi  Pow’er 
and  LiRht  ('o.  The.se  are  lH*inR  built 
as  moilel  homes  to  show’  that  any 
kind  of  home  can  be  totally  electric. 

The  Jack.son  home,  desiRnt^d  by 
architect  GeorRe  M<atsumoto,  Ra- 
leiRh,  N.  C.,  has  a  controlled  en¬ 
vironment  on  a  year-round  basis 
throURh  use  of  a  Westinjrhou.se  heat 
pump.  Weather  “controls”  compri.se 
wide,  low-roof  overhanRs  which 
shield  window’  areas  and  entries 
from  sun  and  rain.  OperatinR  shut¬ 
ters,  an  old  Southern  custom,  can 
close  out  the  hot  sunliRht.  The  home 
w'as  built  by  J.  C.  Gib.son,  of  Jack¬ 
.son;  Tom  RIrrs,  of  RIrrs,  Weir 
and  Chandler,  was  the  local  coordi- 
natinR  architect. 


ttl-OECniC  XPUTMENTS 

RISME  M  PHUDOPHU 

Plans  were  announced  today  for 
the  construction  of  a  13-.story  apart¬ 
ment  house  in  Philadelphia  which, 
when  completed,  is  expected  to  be 
the  larRest  all-electric  apartment 
hou.se  in  the  United  States. 

The  132-unit,  3*4  million  dollar 
a|>artment  house  w’ill  feature  all¬ 
electric  heat,  coolinR,  liRhtinR  and 
appliances.  It  will  be  named  the 
“Iroquois"  and  may  be  the  first 
multistory  all-electric  apartment 
hou.se  to  be  completed  in  the  United 


rnom  THl  MOST  tXPimtMCtD  MAMt  IN  HTW  GiMtMATION 

INTERNATIONAL-LaMONT 

Be  sure  to  obtain  a  copy  of  this  informative,  newr  bulletin  on 
Intemational-LaMont  forced  recirculation  generators  for  high 
temperature  water,  including  the  latest  engineering  data. 

Send  the  coupon  below  or  write  for  your  copy  of  Bulletin  1600  today. 
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LYCLOTHERM* 


(lua  urn  HOt  wttw  MM»ra*t 


CycloWxmi  DIvition  of  Cron*  Co. 
Otwogo.  N.Y. 


PiAt* 


YOU 


TO  SAVE  COSTS 


Factory-trainod  Cyclotharm  an- 
ginaart  will  .  ,  .  without  charga 
. . .  work  with  you  from  drafting 
board  to  final  installation  to 
astintata  your  staam  damands. 


TO  SAVE  TIME 


Factory-trainad  Cyclotharm 
sarvicaman  ara  at  cloaa  at  your 
talephona  ...  at  any  hour  of 
the  day,  night  or  waak-andt. 


TO  SAVE  SPACE 


Cyclotharm  Steam  Ganaratort 
ranga  from  15  to  750  hp.  .  .  . 
from  15  to  200  pai.  For  indus¬ 
trial  aitd  commarcial  attablitb- 
mantt,  shipping,  institutions. 


ot» 


etcv 


Planning  a  new  building?  Remodeling  an  existing  structure? 
As  much  as  smaller  than  other  packaged  units,  the  Cyclotherm 
Steam  or  Hot  Water  Generator  allows  more  space  for  storage  and 
production.  Needs  only  a  minimum-sized,  minimum-cost  boiler 
room.  Or  your  Cyclotherm  can  be  placed  in  a  working  area.  Its 
radiant  heat  loss  is  at  a  minimum. 

Lighter-weight,  it  costs  less  to  transport.  Simpler  in  design, 
it  requires  less  rigging  time  .  .  .  lower  rigging  costs. 

Yet  it  delivers  a  guaranteed  80%  efficiency  .  .  .  pa)rs  for 
itself  in  a  few  years  in  fuel  savings  alone  .  .  .  cuts  maintenance 
costs  up  to  50%. 

Exclusive,  patented  Cyclonic  Combustion  combined  with 
simplicity  of  toiler  design  produces  maximum  heat  transfer 
wringing  every  degree  of  heat  from  each  fuel  molecule  .  .  . 
wasting  none.  Does  in  2  passes  what  other  combustion  methods 
accomplish  in  4.  Cyclotherm’s  even  rate  of  heat  transfer  elim¬ 
inates  localized,  heat-retarding  scale  and  "hot  spots.”  All  these 
feattires  assure  you  of  long  life  and  maximum  performance. 

ms  Dlscovar  how  Cyclothorm  con  givo  you  moro 
stoom  for  your  dollar.  RETURN  THIS  COUPON  TODAY. 

Clip  to  Your  Letterhead 


I  Cjrclotherm  Divition  of  Crane  Co. 

I  56  Eait  Pint  St..  Oiweco,  N.  Y. 

I  □  Please  tend  me  your  illustrated  folder 
I  on  Cyclothenh  Hot  Water  Generators. 

I  □Please  send  me  your  illustrated  folder 
I  on  Cyclotherm  Steam  Generators. 


News  of  the  Month 


State.H,  accordiiiK  to  offlt-ialH  of  the 
General  Electric  Co.,  which  is  sup¬ 
plying  the  electrical  equipment  and 
appliance.s.  No  buildings  of  this 
type  have  been  reported  in  other 
jKirts  of  the  world,  GE  officials  said. 

They  added  that  several  other 
.such  apartment  hou.ses — each  with 
less  than  100  units — are  reported 
in  the  planning  stage  in  this  coun¬ 
try,  but  that  none  are  scheduled  for 
the  East. 

Builder-owner,  I..eonard  Polis,  of 
Trevose,  Pa.,  said  groundbreaking 
for  the  “Iroquois”  is  scheduled  for 
July  He  .said  it  will  take  alxiut 
eighteen  months  to  complete  but 
will  probably  be  ready  for  occupancy 
in  early  1%1. 

Architect  is  I..eon  I>evin,  con¬ 
sulting  electrical  engineer  is  Wil¬ 
liam  A.  Iwittanze,  and  the  .structural 
engineer  is  Philocles  Anthopoulos, 
all  of  Philadelphia.  The  Iroquois 
will  have  one  and  two  l)edroom 
apartments. 

Each  room  will  have  electric  ba.se- 
l)oard  heating  and  a  built-in  air 
conditioner,  with  thermostat  tem¬ 
perature  control.  Flach  apartment 
will  have  an  electric  domestic  water 
heater  with  thermostat  control  and 
an  electric  range,  oven,  refrigerator, 
garbage  dispo.sal  unit  and  automatic 
dishwater. 


BETia  COOIM  IS  SOVSHT 
FOR  UStf  OinRONC  equhent 

A  broad  research  program  to 
identify  cooling  systems  that  may 
improve  the  over-all  effectiveness  of 
ground-based  Air  Force  electronic 
equipment  has  been  initiatf'd  at 
Battelle  Memorial  Institute,  Colum¬ 
bus,  Ohio.  The  one-year  study,  au¬ 
thorized  by  the  Air  Research  and 
Development  Command’s  Rome  Air 
Development  Center,  will  cover 
well-established  refrigeration  tech- 
nique.s,  as  well  as  exj^erimental 
ones. 

R.  J.  McCrory,  who  will  direct 
the  program,  .said  that  the  Battelle 
team  has  been  given  “the  broadest 
jwssible  specification.s”  and  will  con¬ 
sider  such  devices  as  high-speed 
centrifugal  compre.ssors,  Peltier 
cooling  units,  and  the  Stirling  and 
azeotropic  cycles.  He  indicated  that 
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one  Koal  of  the  proKram  will  be  to 
conceive  new  coolintf  techniques. 
Specialists  in  refrijreration,  com¬ 
bustion,  thermodynamics,  fluid  dy- 
namic.s,  heat  tran.sfer,  physical 
chemistry,  .solid-state  physics,  or¬ 
ganic  chemi.stry,  and  electronics 
will  contribute  to  the  search  for 
improved  coolintr  techniques. 

The  staff  will,  where  |)ossible, 
enlist  the  a.ssistance  of  manufactur- 
inK  organizations  and  other  re- 
.search  jrroups  known  or  believed  to 
Im*  workinK  on  advanced  coolinK 
techniques. 

An  extensive  literature  and  iwit- 
ent  art  .search  has  been  launched. 
CoolinK  systems  identifled  in  this 
.state-of-the-art  search  will  be  ap¬ 
praised  for  suitability  in  develop- 
inK  liKhter,  smaller,  and  more  effi¬ 
cient  refriKeration  .systems  for 
Kround-installed  electronic  ♦*quip- 
ment,  such  as  the  compact  mobile 
units  used  to  control  and  track  air¬ 
craft.  In  the  study,  no  limitations 
will  Im*  placed  on  the  type  of  power 
u.sed  in  coolinK  systems.  Electric 
motor  drive,  inteKral  power  .sources 
such  as  the  combustion  of  fuels, 
direct  use  of  electricity,  as  well  as 
waste  heat  from  enKine  (‘xhaust 
will  1m‘  considered. 


MOUSTRUL  HEATING  MEETINGS 


In  6  UlTRA-COMPACT  Models 


Quiet,  compact  and  low  in  cost,  Bohn’s  new  CH  line  of 
air  conditioning  units  is  engineered  to  provide  maximum 
efficiency  in  minimum  space  for  cooling  and  heating 
stores,  offices,  restaurants,  apartments  and  shops.  There 
are  six  attractive  models  from  2  through  15  ton  capaci¬ 
ties.  Each  features  a  heavy  gauge  bonderized  steel  cabinet 
with  discharge  plenum*  finished  in  durable  gray  hammer- 
tone  enamel  and  trimly  styled  to  blend  into  almost  any 
decor. 


Lonnox  Industries  Inc.,  Marshall¬ 
town,  Iowa,  is  in  the  midst  of  a 
series  of  enKineer  meetinKs  in  mid- 
wi*st  cities.  The  meetinKs  are  de- 
.siKiied  for  consuItinK  eriKineers, 
I»Iant  eiiKineers,  plant  manaKers  and 
others  who  are  interested  in  the 
desiKn  and  application  of  larKe  ca- 
|*acity  space  heatiriK  equipment. 

Up  to  fifty  enKineers  attend  each 
m«*etinK.  They  have  bt'en  planned 
by  Paul  Doty,  a.ssi.stant  .sales  man- 
aKer  for  I/(‘nnox-Marshalltown,  and 
by  local  l>‘nnox  representatives  in 
each  city.  Main  sjjeaker  is  M.  H. 
Stem,  the  company’s  market  man- 
uKer  for  industrial  equipment. 
Stern’s  talk  is  centered  about  a 
new  indu.strial  heatinK  application 
manual  which  he  has  written. 

The  cities  involved  are  Denver, 
Kan.sas  City,  Wichita.  Milwaukee, 
Des  Moine.s,  Minneapolis,  FarKO, 
Omaha  ntnl  Rockford. 


Units  can  be  set  up  for  either  cooling  or  heating,  easily 
converted  to  year-round  air  conditioning  at  a  later  date . . . 
and  when  desired  can  be  remotely  mounted  and  connected 
to  a  duct  system.  Ease  in  inspection  and  maintenance  is 
assured  by  convenient  sectional  panel  design.  Trouble- 
free  operation  is  provided  in  standard,  open  1725  rjan 
motors  (the  drip-proof  type  with  resilient  base,  adjustable 
mounting  and  variable  pitch  pulley).  Write  for  complete 
details  today.  _  - 


'Modern  discharge  plenum  with  double  de¬ 
flection  grille  and  the  fixed  inlet  grille  ore 
both  offered  os  optional  accessories. 


BOHN 


Buy  the  known  line .  the  BOHH  line 
ALUMINUM  &  BRASS  CORPORATION 

Danville  Division  *  Danville  Illinois 
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^  ROII  FPQ 

IN  1  COMPACT  PACKAGE! 


FOK  OtMNARY  SHAM  REQUIREMENTS;  The 

cycle-type  Modulatic  standard  unit  fur¬ 
nishes  90'"r  dry  steam  for  most  ordinary 
needs  such  as  cooking,  heating  water, 
doing,  cleaning,  etc. 


WHERE  DRY  STEAM  IS  REQUIRED:  The 

Modulatic  may  be  used  with  an  optional 
steam  separator,  for  over  99'o  dry  steam 
for  heating,  moulding,  forges,  o|>eration 
of  power  equipment,  etc. 


VAPOR 

MODULATIC 

WATER  TUBE 
BOILERS 


*4  the  size  and  weight  of  conven* 
tional  boilers ...  largest  size  (150 
BHP)  uses  only  5'  x  8'  space. 


IF  CONSTANT  STEAM  LOAD  MUST  tE  MAIN- 
TAINED;  For  applications  where  even  a 
nominal  drop  in  pressure  cannot  be  al¬ 
lowed,  an  optional  steam  reservoir  may 
be  added  to  the  standard  unit  to  provide 
a  “cushion”  during  an  ofT  cycle. 


Efficient . . .  economical . . .  proved  in  thou.sands  of  in.stallationa  all  over  the 
world!  Vapor  Modulatics  fumi,sh  hifjh  or  low-presaure  ateam  (at  deaifrn 
pres.sure8  up  to  1000  psi,  or  even  hijcher).  Lowest  in.stallation  costs — 
delivered  completely  a.s,sembled,  wired  and  tested  ...  all  sizes  (40  to  150 
BHP)  fit  throusrh  plant  doors,  with  no  .special  foundations  or  special  chim¬ 
neys  needed.  Simple  push-button  operation;  built-in  .safety  controls.  May 
be  mounted  in  multiple  units  to  provide  for  the  larxest  .steam  requirements 
—without  the  inefficiency  of  idling  larger  single  boilers  as  demand  .slackens. 


send  for  free  literature: 


•  • 

•  VAFOR  HEATING  CORPORATION,  D«pt.  27-G  • 

2  80  E.  Jackson  Rlvd.,  Chicago  4,  III. 

•  Fleas*  rush  me  your  free  bulletins  on 

I  Modul&tic  Water  Tube  Boilers. 

BHP  REQUIRED _ _  _ 

Z  NAMF 

SAFETY  VAIVF  SETTINP. 

;  TITLE _ 

MINIMUM  STEAM  LOAD 

1  FIRM 

MAX.  STEAM  LOAD 

S  ADDRESS 

STEAM  PRESSURE _  . 

!  CITY.  ZONE.  STATE 

TYPE  OF  FUEL _ 

:  •  : 

BREFIY  STATED 
NEWS  ITEMS 

Albkrt  Kahn  As.so(*iated  Ar- 

CHITfitTS  AND  ENGINEERS.  iNC., 
Detroit,  Mich.,  have  l>een  notified 
that  the  new’  automobile  a.s.sembly 
plant,  designed  for  the  Chrysler 
Corporation  and  built  at  Fenton, 
Mi.ssouri,  near  St.  Ix>ui.s,  has  been 
named  one  of  the  nation’s  "Top  Ten 
Plants  of  the  Year."  The  plant  was 
.selected  from  over  500  entries  by 
Factory  magazine,  in  its  26th  an¬ 
nual  He»t  Plants  competition.  Win¬ 
ners  received  citations  at  presenta¬ 
tion  ceremonies  held  in  N«*w'  York 
on  May  18. 


WITH  THE  ENGINEERS 

Prof.  W.  T.  Miller,  who  retired 
last  year  from  the  faculty  of  the 
School  of  Mechanical  Engineering, 
Purdue  University,  was  made  a  fel¬ 
low  in  the  American  So<'iety  of 
Heating,  Air  Conditioning  and 
Refrigiiution  Engineers  at  its 
Annual  Meeting  in  Vancouver,  B.C. 
A  meml>er  for  30  years.  Prof. 
Miller  was  active  in  the  formation 
of  the  Indiana  chapter.  The  award 
cites  his  contribution  to  the  Society 
and  his  advanced  study  programs 
in  heating,  air  conditioning,  and  re¬ 
frigeration.  Prof.  Miller  joined  the 
Purdue  staff  in  1928  and  retired 
la.st  June.  .  . 


Vito  V’,  Cerami  has  been  appoint¬ 
ed  .senior  consultant  in  the  firm  of 
.Michaei.  J.  Kodara.s,  Con.sultants 
in  Acoustics,  New'  York  City,  N.Y. 
Mr.  Cerami  has  been  actively  en- 
gagtKl  in  the  field  of  mechanical 
acoustics  for  the  past  eleven  year* 
as  chief  engineer  and  general  man¬ 
ager  of  T.  R.  Finn  &  Company, 
.s()eciali.sts  in  industrial  and  mili- 
tar>’  vibration  i.solation  products. 
As  a  member  of  the  Kodaras  Or¬ 
ganization,  he  will  .specialize  in  the 
acoustical  analysis  of  air  con¬ 
ditioning  and  other  mechanical 
systems.  .  . 

(Continuetl  on  paqe  H0> 
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plant _ 

ond  PROCESS 
VENTILATIO 


handbook  of 
air  conditioning 
heating  AMD 
VENTILATING 


DO  YOU  DESIGN  VENTILATING  SYSTEMS?  Save 
lime,  save  work.  Keep  up-to-date  with  the  develop- 
meats  ia  your  field  with  authoritative  books  like  these. 

PL  ANT  AND  PRCX:ESS  VENTIL  ATION.  By  W.  C.  L. 
Hemeon.  448  pages.  172  illustrations.  The  book  and  its  author 
have  contributed  original  ideas  tluit  have  led  to  Lite  modem 
engineering  approach  to  ventilation  design.  The  book  covers 
fundamentals  and  properties  of  all  types  of  air  contaminants, 
a  new  treatment  of  dynamics  of  dust  particles  and  tlie  design 
of  exterior  LkxxIs  using  a  new  conception  enabling  designer  to 
estimate  exLuust  requirements  of  a  cold,  multi-directional  proc¬ 
ess  by  observation.  From  chapters  on  estimation  of  exhaust, 
heat  and  general  ventilation,  tlK  plant  engineer  can  derive  a 
sound,  quantitative,  independent  judgment  of  factors  pertinent 
to  the  design.  Mr.  Hemeon  presents  a  theory  for  estimating 
air  flow  tlut  is  induced  by  the  motion  of  solid  particles.  He 
reduces  formulas  to  tabular  and  graphical  form  for  direct 
application.  Discusses  application  of  behavior  of  hot  contami¬ 
nated  air  to  design  of  canopy  and  exhaust  hoods.  From  exltaust 
hood  rates  Lte  leads  into  new  equations  to  prevent  contamina¬ 
tion  of  process  due  to  leakage.  He  also  explains:  methods  of 
moving  air,  natural  drafts,  roof  ventilation,  large  building  air 
currents  and  exhaust  air  cleaning. 

Theodore  Hatch  says,  “In  style  and  clarity  of  presentation, 
the  autlior  has  succeeded  in  expressing  some  fairly  subtle  views 
in  terms  which  will  delight  the  engineer  who  wishes  seriously 
to  master  the  principles  and  practices  of  plant  and  process 
ventilation.“  $9.00 

FI.OW  AND  FAN.  By  C.  Harold  Berry.  232  pages,  84  Lllns- 
tradoas.  This  bask  text  on  air  handling  will  help  yon  solve 
year  problenu  of  moving  ak  tbroogfa  ducts,  selecting  and  con* 
trolli^  fans,  dnct  arrangement  and  resistance,  system  charac¬ 
teristics  and  Ikm  analysis.  The  two  maior  diviskms  of  the  book 
cover  the  Bow  of  gas  through  dnct  systems  and  fan  perform- 
aace  and  control.  It  covers  the  how  and  why  behind  bosk 
cakulatioos  ia  the  design  of  systems  so  that  the  information 
is  applicable  to  actual  veodbting  problems.  It  presents  ele¬ 
mentary  Informatloo  and  H  treats  subjects  like  equivalent 
orifice  and  the  space-saving  Gibson  tapered  enlargement,  whkb 
are  worthy  of  stmiy  by  advanced  engineers.  You’ll  find  FLOW 
AND  FAN  a  practical,  authoritative,  yet  interesting  and  eater- 
taiaing  book.  $4.00 


HANDBOOK  OF  AIR  CONDITIONING.  HEATING  AND 
VENTII.ATINCj.  Edited  by  Clifford  Strock.  1094  pages,  518 
illustrations.  A  wealth  of  working  data  for  design  engineers 
in  ventilating,  heating,  air  conditioning,  piping  and  plumbing 
and  related  fields.  84  pages  are  devoted  to  air  handling 
and  ventilation  and  cover  such  subjects  as  air  flow  in  ducts, 
duct  friction  losses,  duct  system  design,  determining  required 
air  volume,  heat  capacity  of  ducts,  testing  exhaust  ventilating 
systems,  corrosion  of  fans  and  ducts,  exhaust  hoods,  weight  of 
metal  in  rectangular  ducts  and  circular  ducts,  weight  of  non- 
ferrous  sheets,  commercial  air  cleaners,  selector  for  air  cleaners, 
fan  arrangements,  fans  and  blowers,  threshold  limits  of  toxic 
fumes  and  dust,  dust  collection.  $15.00 


DESIGN  OF  INDUSTRIAL  EXHAUST  SYSTEMS.  By  John 
L.  Aldcn.  Third  Edition.  254  pages,  137  iOustratioDs.  Clasric 
text  on  designing,  building  and  buying  indnstrial  exhaust  sys¬ 
tems  brongbt  up-to-date  to  meet  modem  standards  of  indnstrial 
environmeuL  Among  tike  new  advances  and  developments  H 
treats  are:  fog  fiUerx,  revene  flow  fUters,  venturi  scrubbers  and 
multiple  miniature  cyclones.  The  book  b  the  ideal  source  of 
informatioa  for  anyone  concerned  witt  the  indnstrial  environ¬ 
ment.  Typical  of  its  practical  value  are  Ac  dmwingi  and  de¬ 
tailed  sp^fication  for  hoods  serving  a  wide  variety  of  industrial 
situations.  And  it  demonstrates  the  use  of  data  and  design 
principles  with  an  example  of  how  to  design  a  system  $4.08 


THE  INDUSTRIAL  PRESS,  93  Worth  Street,  New 
York  13,  N.  Y. 

Please  send  me  the  following  book(s). 

□  Payment  enclosed;  send  book(s)  postpaid. 

O  Bill  me  □  Bill  company 

and  handlins  charga*  addad  to  billad  erdart.)  Ordan  from 
oraign  countriaa— aicapt  Ca^da— most  bo  accompanlad  by  paymanf  In 
full  including  SOc  pottaga  and  handling  chargat. 
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Briefly  Stated 


{Continued  from  page  138 i 
Five  promotions  within  the  J.  O. 
Ross  Div.,  Midland-Ross  Corpora¬ 
tion,  N.  Y.,  were  announced.  The 
chansres,  to  become  effective  within 
the  next  few  months,  will  send  Rob¬ 
ert  W.  Grott,  currently  District 
ManaRcr  of  . the  Seattle  office,  to  the 
New  York  office  as  assistant  chief 
engineer  for  the  Division.  He  is  a 
graduate  of  MIT,  and  a  sales  engi¬ 
neer  in  the  Boston  trffice  before  be¬ 
ing  transferred  to  Seattle  in  1956. 

Paul  Goldner  will  replace  Mr. 
Grott  as  district  manager  of  the 
Seattle  office.  Mr.  Goldner,  an  ex¬ 
perienced  pKiper  mill  salesman,  pres¬ 
ently  covers  the  New  York  State 
mills  from  the  New  York  office.  He 
started  with  the  company  in  194o 
after  attending  CCNY. 

George  Schuning,  formerly  a 
sales  engineer  in  the  Chicago  office, 
will  become  district  manager  of  the 
Boston  office.  .  . 

ASSOCIATION  ITEMS 
G.  P.  Bakken  was  elected  Presi¬ 
dent  of  the  Copper  &  Brass  Re¬ 
search  Association,  New  York, 
N.Y.  as  the  association  of  the  na¬ 
tion’s  leading  brass  mills  opened  its 


:Wth  Annual  Meeting  at  The 
Home.stead,  Hot  Springs,  Va.  Mr. 
Bakken,  who  is  president  of  Chase 
Bra.ss  &  Copper  Co.,  succeeds 
James  M.  Kennedy,  chairman  of  the 
board  of  Revere  Copper  and  Brass 
Incorjwrated.  Succeeding  Mr.  Bak¬ 
ken  as  senior  vice-president  of 
CABRA  is  E.  P.  Dunlaevy.  Mr.  Dun- 
laevy  is  executive  vice-president  of 
Phelps  Dodge  Copi)er  Prod.  Corp.  .  . 

This  year’s  Di.stinguished  Ser\-ice 
Award  was  presented  to  William  W. 
Murray,  Jr.,  president  of  Almirall 
i  Co.,  New  York  City.  He  was 
cited  for  his  many  contributions  to 
the  heating,  piping  and  air  condi¬ 
tioning  indu.stries  as  well  as  for 
his  long  .ser\-ice  to  the  A.s.Hociation, 
including  a  term  as  National  Presi¬ 
dent  in  1952-53  and  as  a  National 
Director  from  1946  to  1955. 

Oi)erating  under  its  newly  re¬ 
vised  con.Htitution  for  the  first  time, 
the  meml>ership  of  Mechanical 
Contractors  Association  of 
•America,  Inc.,  automatically  ele¬ 
vated  to  its  presidency,  its  senior 
vice-president,  Joseph  S.  Kearney. 
.Mr.  Kearney  is  president  of  the 
Northwestern  Heating  &  Plumbing 
Co.,  t]vanston.  III.  The  election  of 
officers  for  the  1960-1961  year  was 


YOU  SAVE  MORE  WITH 
FL€XflUST‘H0S€ 

Thousands  of  successful  in¬ 
stallations  prove  that  use  of 
Flexaust  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installation 
costs  —  but  there  are  other  im¬ 
portant  advantages 
ExctptioMl  obrodwi  rttitlonct 
Corretien  rttUlonc* 

N«i(«  absorption 
Dwrobility  wndor  hoavy  floiina 
Frovition  for  oxpontion  ortd 
contraction 

Easy  relocation  of  hoods 
and  machinos 

Made  of  high  quality  neoprene 
coated  fabrics  VA  to  36"  i.d. 

Write  today  for  full  details 

DiitributoTB  in  all  principal  cities 

THE  FLEXAUST  CO. 

DEPT.  HV-7  100  PARK  AVE. 
NEW  YORK  17,  N.  Y. 


the  last  action  token  at  the  71st 
Annual  Convention,  held  in  New 
York  City  between  May  9th  and 
12th. 

One  of  the  major  actions  of  the 
convention  was  the  approval  of  the 
revision  of  the  By-I-aws  and  Con¬ 
stitution  to  clarify  certain  sections 
and  to  put  into  effect  a  procedure 
by  which  national  officers  progress 
from  the  Board  of  Directors  to  the 
newly-named  po.st  of  senior  vice- 
president,  on  to  the  presidency. 
Until  this  time,  this  method  of  ele¬ 
vation  in  national  office  was  cus¬ 
tomary  rather  than  an  As.sociation 
rule. 

Other  officers  elected  for  the  com¬ 
ing  year  were  F'rank  V.  McBride  of 
the  Frank  A.  McBride  Co.,  Pater- 
.son,  N.  J.,  as  .senior  vice-president, 
and  Leon  L.  Munier  of  Wolff  & 
Munier,  Inc.,  New  York  City,  as 
treasurer.  Thomas  J.  Ryan,  for¬ 
merly  executive  secretary,  was 
named  to  the  newly-created  i»o«t  of 
executive  vice-president.  His  duties 
remain  the  .same.  I>ouis  E.  Thurl>er, 
formerly  a.ssistant  to  the  secretary, 
a.ssumes  the  title  of  executive  .secre¬ 
tary  of  the  Asso<-iation. 

BURGEONING  BUSINESS 

Lmr.ii  iNDfSTRH’-s,  Inc.,  Ashe¬ 
ville,  N.C.,  newest  subsidiary  of  AlR 
('ONTROL  PROIHCTS,  Inc.,  will  man¬ 
ufacture  the  complete  Air  Control 
line  at  its  new  plant  locat«*d  at  the 
crossroads  of  princi|ial  East-West 
and  North-.'south  highways  and  on 
the  main  line  of  Southern  Railway. 
Com|»any  states  that  the  plant  is 
the  largest  facility  of  its  kind  in  the 
world  wholly  devotisl  to  prrnluction 
of  registers,  grill«*s  and  diffusers. 
Warehousing  facilities  at  Birming¬ 
ham.  Ala.,  have  la-en  moved  to  Ashe¬ 
ville.  (.eneral  offices,  including  sales, 
advertising,  and  engin»*ering.  will 
continue  to  oja-rate  out  of  the  i>ar- 
ent  comiwtny’s  plant  in  Coo|»er.sville. 
.Mich. 

The  Lap  Blower  ('omfany, 
Dayton.  Ohio,  has  purcha.sed  assets 
of  Viking  Air  Prcalucts  Division  of 
('rane  Co.,  Cleveland.  Ohio.  Mr.  T. 
1.  Byrd,  I..jiu  president,  said  the 
purcha.s«'  included  tools,  die.s.  jig.s, 
finished  and  unfinishe<l  inventory, 
and  a.ssumption  of  the  lea.se  on 
Viking’s  146.0(H»  sq  ft  (’leveland 
plant.  The  j»urcha.se  w'ill  ex(>.'tnd 
^Continued  on  p*tge  H2 > 
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TIGHTSHUT-OFF 


A  (joitij)(p,te  Lute .  „ 


OPW-JORDAN 


This  simply  de¬ 
signed.  self  oper¬ 
ated,  automatic 
Temperature  Con¬ 
trol  Valve  will  give 
you  the  tight  shut¬ 
off  and  accurate 
control  you’ve  been 
looking  for.  It  fea¬ 
tures  stainless  steel, 
self  cleaning,  self¬ 
lapping  seats  which 
can  be  easily  re¬ 
versed  for  heating 
or  cooling  applica¬ 
tions  . . .  and.  a  field 
removable  thermal 
system.  Easy  to  in¬ 
stall.  No  electricity 
or  compressed  air 
needed. 

Improve  your  pro¬ 
duction  efficiency 
with  trouble-free 
OPW  JORDAN  Tem¬ 
perature  Control 
Valves. 

Fast  Delivery. 
Write  today  for  com¬ 
plete  information. 


6013  WICHE  ROAD 
CINCINNATI  13.  OHIO 


LOW  COST 


CONDENSATE 

DISPOSAL  PUMPS 


AIR  CONDITIONING  ■ 

AND  REFRIGERATION  H 

MODEL  AS-f  H 

"All-Flostic"  lew  cost  unit.  9  ft.  V.,  lift. 

300  ft.  H.  run.  In-pon  inttellotien.  Sump 
ovoilobla  whan  reguired. 

MODEL  "C"  f  j 

il^^ 

For  ClOSE-TO-PlOOe,  lew  inlat  cennac-  | 
lien.  31  ft.  V.  lift.  300  ft.  H.,  run.  Poch-  f 
oged  unit,  leng  life.  L 

T 

MODEL  C21>f  1 

1  '  IF  ' 

Eatro  Heavy  Duty  pump,  with  wrmp  end  R 
fleet  switch  built  in.  trouble-free  terv-  K 
ice.  31  ft.  V.  lift.  300  ft.  H.  run.  Ik 

L/ 

AU  MARCN  eUM^S  AM  fUUMISHIO 

WfTN  1 10/220  voir  MOTORS.  PACTOtr  TfSTfO 

AND  MAOr  TO  HUN.  HMNimum  INSTAUATION  COSTS. 

^  Wrife  today  for  frB9  Bvll0tin$  on  thoso  pumps! 

MARCH 


MANUFACTURING  CO. 

INCOHrOBATED 
CONOtNSATt  PUMPS  FOP  AIB  CONDITIONING  tOUIPM{NT 
dO'S  SOBTH  lAWNDAif  AVENUt  O  SfOmE  aUNOlS 


DUAL.FUEL 
GAS  OIL 
TSe  Prestlfe  temer 

Daaicnad  for  Ihr  hard- 
to-fir*  )oba.  Fim  all 
typea  of  hoilrra,  warm 
air  fumaraa.  and  ovana. 
flUindard  faaturaa  ara  "axtraa"  on 
other  humara.  Flame  retention  .  .  . 
rontrolled  flame  pattern  .  .  .  rotary 
action  flame  .  .  .  automatir  fuel-air 
lataat  alartronir  aafety  con- 

_ ...  polaihad  aluminum  houainf. 

Wnie  today  lor  detailed  laformation  Factory  wired  and  fire-tested. 

SYNCHRONOUS  HAME,  lee,  277  N.  Meia  St.,  WelwerNi,  Wh. 


(  Spec  icHlii's 


EXTRUDED  ALUMINUII 
SNUHERS 

Shtrtten  of  modem  detign  wlilcli  give  yoo  ALL  of 
HieM  feetwret:  Lightweight,  Fell  Wee^r  Strip,  Low  Freight 
Co«t,  Easier  iattelletlea,  Concealed  Pivot  Pini,  Rutf  end  cor- 
retlon  Proof  end  Neturel  elumlnum  flniih  with  fluted  fremei. 

Write  for  complofo  tpocMkafiona. 

ILOO  SHUTTIR  ft  MANUFACTURINft  CO. 
ma  W.  WetTM  a»roH  t.  WMmm 


NEW-ELECTRIC  STEAM  BOILERS 

10  sixes  —  .6  H.P.  to  6  H.P. 

6  KW  to  60  KW. 

240  or  480  volts  normal 
208  "  available 

Highly  sensitive  adjusting  controls. 

ALL  SIZES  ASME  construction, 

National  Board  inspected, 

Underwriters  listed. 

1 00  lbs.  max.  operating  pressure. 

Porfocf  for  doperfmoni  tforo  alforafion  roomi,  plastic  labora- 
foriat,  hospitals,  ate.  Also  full  lino  of  small  gas  firad  and  oil 
firad  boilars,  100  to  I2S  lbs. 

P.  M.  LATTNER  MFG.  COMPANY 

Cftdar  Rapids.  Iowa 
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(Continued  from  page  HO) 

product  lines,  provide  additional 
manufacturin(;  capacity,  and  in¬ 
crease  the  sales  and  distribution 
organization.  The  company  will  now’ 
have  the  products  and  people  to 
actively  solicit  heating  wholesaler 
business.  .  . 

Cleaver-Brooks  Company,  Mil¬ 
waukee,  Wis.,  announced  today  a 
major  realignment  for  its  New 


York  City  sales  o{)eration.  It  is 
two-fold:  First,  it  is  keyed  to 
achieve  greater  local  sales  with  con¬ 
tractors  and  direct  buyers  of  pack¬ 
aged  boilers  in  the  New  Yorlc  terri¬ 
tory’.  This  will  be  effected  through 
the  establishment  of  new  agency, 
Pennstrom-Martin  Associates.  Sec¬ 
ond,  a  New’  York  national  accounts 
program,  resi)onsible  for  direct  sell¬ 
ing  to  national  buyers,  will  Ik? 
established.  .  . 

Titus  Manufacturing  Corpora¬ 
tion,  Waterloo,  Iowa,  w’ill  open  a 


FOR  ZONE  HEATING  ON  STEAM  ANO  HOT  WATER 

only  Zonvalve®  has 
all  these  important 


features: 


Made  in  all  standard  pipe  and  tubing 
sizes,  straight  and  an^e.  Installed  in 
any  position,  with  no  piping  change. 
Low-  voltage  wiring.  For  applications, 
details,  write  for  Brochure  D-7. 


¥  lOOX  SNUT-On 

Globe-type  construction  insures 
complete  closure,  positive  heat 
control. 

¥  CESI-aad-PINION  DRIVE 

Raises  and  lowers  valve  stem  with 
silent  power. 

¥  TEFION-PROCESSEO  STEM 

Teflon  surface  of  valve  stem  pro¬ 
vides  a  permanent,  self-lubricating 
seal. 

¥  SLOW  OPENING-CLOSINfi 

Gradual  opening  and  closing  cycles 
prevent  noise  in  line. 

¥  COMPACT  CONSTRUCTION 

Compact  body  makes  installation 
easy,  even  in  tight  places. 

¥  ERST  MANUAL  OPERATION 

Manual  Operator  conveniently 
located  on  outside  of  cover,  always 
accessible. 

¥  S-VEAR  GUARANTEE 

^cause  of  their  rugged  construc¬ 
tion,  Zonvalves  are  guaranteed  for 
5  years— should  last  a  lifetime! 

Zomhrt’s  Tradt-Mark 
is  yoar  giarawtN  af 
positiva  zaaa  caatral. 

Accapt  aa  sakstitata! 


HEAT-TIMER  CORP. 


657  BROADWAY.  NEW  YORK  12,  N  Y 
VFRS  Of  HfAIING  CONTROLS  SINCE  1937 


branch  manufacturing  plant  in 
Terrell,  Tex.  It  will  Ik?  in  operation 
in  June  of  thi«  year  and  will  manu¬ 
facture  extruded  aluminum  grille.^ 
and  diffusers  for  Texas  and  the  en¬ 
tire  Southwest  market.  Manager  of 
the  new’  jiant  will  be  R.  M.  Cagley 
of  Waterloo.  The  Titus  firm  has  two 
other  plants  in  operation — the  main 
plant  and  offices  in  Waterloo  and  a 
branch  manufacturing  plant  in 
Hialeah,  Fla.  .  . 

F.  W.  Dwyer  MANUKArTURiNO 
Co.,  in.strument  truinufacturer,  pri¬ 
marily  concerned  with  low’  differen¬ 
tial  pre.ssun*  gages  and  controls, 
announces  the  start  of  consti’uction 
on  it.s  new  hejidquarters  and  plant 
in  Michigan  City,  Ind.  lncn*asing 
demands  for  the  company's  pro<l- 
ucts  have  created  a  n»*ed  for  en¬ 
larged  production  facilities  along 
with  new  equipment.  I.giboratory 
and  engiiH*ering  facilities  have  also 
lieen  ex(tanded  to  keep  pace  with  its 
gniwing  n*search  and  development 
program.  The  new’  building,  sched¬ 
uled  for  completion  by  August  1,  is 
under  const  met  ion  on  a  ItO-acre  site 
located  on  the  northeast  edge  of  the 
city.  .  . 

Barbiji-Colman  Company,  Rock¬ 
ford.  III.,  will  ex(tand  plant  facili¬ 
ties  to  meet  increasing  demands  for 
their  automatic  controls,  air  distri¬ 
bution  piYxlucts,  overhead  doors, 
and  industrial  in.stniments.  Addi¬ 
tion  to  the  Park  Plant,  situated  on 
fifty  acres  at  the  noii.h«*m  edge  of 
Rockfonl,  will  increase  the  pre.sent 
plant  area  by  approximately  170.000 
sq  ft.  (ieneral  architects  for  the 
project  are  Hubbard  and  Hyland  of 
Rockford.  E.  R.  Gintschke  and 
As.sociates  of  ('hicago  will  df^sign 
mechanical  and  electrical  installa¬ 
tions,  including  air  conditioning, 
heating,  ventilating,  plumbing, 
lighting  and  wiring. 


NEW  REPRESENTATIVES 


Brice  Machinery  and  Controls 
Co..  Hou.ston,  Tex.,  has  b<*en  ai>- 
I»ointed  sales  representative  by 
Allls-(’halmer.s,  Milwaukee,  Wis.. 
for  industrial  machinery’  and  con¬ 
trol  e<iuii>ment  manufactured  by  the 
firm.  F^quipment  includes  electrical 
and  general  industrial  apparatus, 
among  which  are  switch  gear, 
transformers,  high  and  low  voltage 
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Briefly  Stated 


motor  controls,  a-c  and  d-c  integral 
electric  motors,  pumps  and  siwcialty 
industrial  items.  Through  this  as¬ 
sociation,  BMC  offers  standard 
equipment  on  a  competitive  basis 
iis  well  as  local  shop  as.sembly  for 
coordinaU'd  systems.  .  , 

The  Chet  Adams  Company, 
(ireensboro,  N.  C.,  has  been  ap- 
I)ointed  .sales  representative  in  Vir¬ 
ginia,  and  North  and  South  Caro¬ 
lina  for  Genkral  Bi>owkk  Company, 
Morton  Grove,  III.  General  Blower 
manufactures  air  and  materials- 
handlitiR  fans.  The  Chet  Adams 
('omi«»ny,  which  has  offices  in  Nor¬ 
folk  and  Richmond,  \'a.,  and  in 
Kaleiirh  and  ('harlotte,  N.  C.,  al.so 
is  .sales  repre.sentative  for  Hr  Elec¬ 
tric  VentilatiiiR  (*om|»;iny,  of  which 
General  Blower  Company  is  a  new 
subsidiary.  ,  . 

.lAY  R.  Smith  Manukactukino 
Company,  Union,  N.  .1.,  announced 
the  ap|K)intment  of  Mr.  Rolwrt  A. 
Clap|H*r,  1011  7th  Street,  VVf*st, 
BillinRs,  Mont.,  as  sales  repre.senta¬ 
tive  for  the  company’s  line  of  chair 
carriers,  drains  and  enRineered 
piumbinR  prcnlucts  in  the  state  of 
.Montana. 

OBITUARIES 

Aubry  VaiiRhan  Hutchinson,  .sec¬ 
retary  emeritus  and  formerly  exec¬ 
utive  .s«-cretary  of  American  Society 
of  lleatinR,  RefriReratiiiR  and  Air- 
ConditioniiiR  h'liRineers  from  its 
merRer-formed  start  in  1958  until 
his  retirement  in  1959,  and  simi¬ 
larly  alliisl  with  precedent  Ameri¬ 
can  Society  of  HeatinR  and  Air 
(’onditioninR  EiiRineers  for  .IG 
years,  died  in  I..;ifayette,  Ind.,  June 
fi,  1900. 

Mr.  liutchin.son  joined  the  Amer¬ 
ican  Siciety  of  VentilatinR  EnRi- 
ms'r.s  (as  ASH.-XE  was  then 
termed)  in  1922  as  marniRer  of  pub¬ 
lications.  He  was  appointc<i  secre¬ 
tary  in  1920  and  executive  .secre¬ 
tary  in  1950.  When  ASHVE  be¬ 
came  ASHAE,  he  continued  as  ex- 
«>cutive  .secretary  and  manaRer  of 
publications. 

He  preceded  his  37-year  career 
with  the  Society  by  enterinR  the 


publishinR  field  with  David  Wil¬ 
liams  Company,  New  York,  in 
1914-15.  He  then  .served  from 
1916-17  as  assistant  and  then  a.s.so- 
ciate  editor  of  Metal  Worker, 
Plumber  and  Steam  Fitter  in  New 
York,  and  as  western  editor  for 
Sheet  Metal  Worker  and  Heating 
Engineer  in  ChicaRO  from  1920 
to  1921.  .  . 

R.  Fenton  Fisher,  vice-president 
(sales)  of  The  Mercoid  Cori>ora- 
tion,  ChicaRO,  Ill.,  for  the  past 
twenty-six  years,  i)a.s.sed  away  May 


21,  1900  while  aboard  the  S.  S.  Pres¬ 
ident  WiLson  returniiiR  from  Yoko¬ 
hama,  Japan.  For  many  years  he 
was  in  charRe  of  sales  for  the  east¬ 
ern  area  and  was  located  in  New 
York  City.  The  pa.st  three  years 
his  activities  were  concentrated  on 
the  west  coa.st  with  headquarters  in 
Santa  Barbara,  Calif.  He  was  well 
known  in  the  heatinR  field  and 
.ser\’ed  on  many  committees  of  the 
Oil  Heat  Institute  of  America.  He 
was  also  a  member  of  the  Old 
Timers  Club  of  The  Oil  Burner 
Industry'. 


UP  GOIS  miCliNCY  . . .  DOWN  GOIS  COST. . . 


FULLY  AUTOMATIC  . . .  FORCED  DRAFT 
PACKAGED  ROTARY  BURNER 


6  SIZES-7  TYPES  fit  all  automatically  fired  boilers  or  furnaces 
.  .  .  burning  all  grades  of  fuel  oils,  gaseous  fuels  or  combination 
of  both.  TODD  ROTO-PAC  is  equally  efficient  when  applied  to 
Scotch  boilers,  firebox  boilers,  steam  and  high  temperature 
water  generators. 

This  complete  burning  system  is  engineered  for  extra  economy, 
lowest  maintenance  costs  .  .  .  one  self-contained  unit  including 
burner,  forced  draft  fan,  air-fuel  controls,  enclosed  electric  panel, 
prewired  and  mounted  on  base  assembly.  Also  TODD 
“SAV-PAC"  Register  Type  Burner  System. 

Wrile  for  complete  details  and  specifications 

SHIPYARDS  CORPORATION 

■  PRODUCTS  DIVISION 

Salts  and  Sorvica  Departmants:  Columbia  and  Halteck  Sts.,  Brooklyn  31,  N.  Y. 

Plant,  Salat  and  Sarvica:  P.  O.  Box  9666,  Houston,  Texas 
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WNAT  READERS  SAY 

P$ychrom«tric  Properties  of  Air 
Editor.  Air  Conditioning, 

Heating  and  Ventilating: 

Will  you  please  refer  this  to  Professor  Hedlin,  au¬ 
thor  of  the  article  Applyinj?  Weather  Data  To  Green¬ 
house  Coolinpr,  in  your  April  issue. 

To  beiiin  with,  I  niu.st  concede  the  inadequacy  of 
your  pre.sent  p.sychrometric  charts  to  repre.sent  a  prob¬ 
lem  dealing  with  air  in  the  fogged  field.  This  .seems 
to  stem  from  the  fact  that  mo.st  air  conditioning  manu¬ 
facturers  deal  with  air  .saturated  or  {martially  so. 

Figure  3  in  the  April  issue,  i>age  78,  does  not  rep¬ 
resent  the  situation  called  for  in  your  problem.  That 
is,  neither  B  nor  B'  shows  air  with  entrained  moisture. 
Again  in  Fig.  5,  point  D  shows  air  in  entrainment  but 
at  a  lower  dr>'  bulb  than  point  B  which  cannot  be  for 
evaporative  cooling. 

I  understand  what  you’re  getting  at,  and  I  do  not 
mean  to  quibble,  but  in  recent  years  there  has  been 
an  awakening  to  the  possibilities  of  evajwrative  cool¬ 
ing  and  I  wouldn’t  be  surpri.sed  to  see  someone  “dis¬ 
cover”  that  less  air  is  required  to  do  a  job  if  it  is  in¬ 
troduced  containing  entrained  moi.sture  and  for  this 
rea.son  I  want  to  make  a  point  with  you  on  theoretical 
psych  rometr>'. 

My  chart.  Fig.  1,  shows  how  I  would  graphically 
represent  the  problem.  Line  A-B  shows  adiabatic  cool- 


Percentage  humidity 


Dry  bulb  temperature 


Fig.  I.  Graphic  repretantation  of  problem. 

ing.  This  cannot  In*  extended  with  pre.sent  coordinates 
becau.se  it  would  show  a  lowering  of  the  dry  bulb,  it 
does  go  up  to  a  higher  dewpoint  repre.Hentt*d  by  point 
I).  From  !>  it  picks  up  room  heat  to  B'  and  then  to  C. 
I  would  be  interested  in  your  comments  as  this  has 


1 12%sayedoninstalatj(in-7%saidinniist^^  t 


(IASEO  on  10  000  $0.  FT.  lUILOING) 


!  VENTIL-AIRr 

I  Packaged  Roof-Mount 
I  Air-Conditioning 
I  and  Heating  System 

I  For  siiigfo  story 

I  commorciof  and  Industrial  buildings. 

9m 


V«ntil-Air«‘t  air-conditioninq  and  k*«tinq  tyttam  combinct  all 
tha  alamanft  of  b«iiM-up  tytfamt  into  ona  compact  packaga.  Air- 
conditionor,  air  coolod  condantin^  unit,  comprastor  and  qat  or 
oil  firad  kaatar  ara  combinad  in  thii  tingla  oparating  unit.  Tka 
unit  ii  dalivarad  raady  for  inttallatiorr — raquiring  cutting  tmall 
opaning  tkrougk  roof,  connacting  ikort  duct  to  coiling  diffuiar 
wkick  it  tuppliad  and  tka  kook-up  of  alactrical  and  fuol  liitat 
Tko  tyttam  tavat  valuabla  floor  tpaca,  mortay  in  initial  cott, 
installation  and  maintananco,  and  dalivart  moro  cooling  or  kaating 
par  dollar  of  oparation.  Hara  it  air-conditioning  and  kaating 
at  itt  batt  for  small  and  largo  inttallatiortt.  Availabla  in  5,  7*/}, 
1 0,  and  1 5  ton  tiiat. 

Wrii%  for  ff/vstrotad  IHtnturt  and  cota  hittoriat. 

YENm-AIRE  CORPORATION 

ISIS  Dacatur  St.  •  Brooklyn  27,  N.  Y.  a  VA  1-6330 
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Dew  point  temperature 


been  my  "bread  and  butter"  for  25  years.  For  another 
approach  to  the  problem  I  offer  for  your  consideration 
an  article  in  the  February,  1952  issue  of  Heating 
AND  Ventilating. 

James  Marshall 
Consulting  Engineer 

Elkins  Park,  Pa. 


Prof.  Hedlin  ha.s  made  the  following  comments  in 
reference  to  the  letter  by  Mr.  Marshall  reRardintr  the 
article  on  Ai>plyinK  Weather  Data  to  Greenhouse  Cool- 
injr,  as  fellows: 

hlDiToR,  Air  Conditioning, 

Heating  and  Ventiiating: 

Mr.  Marshall’s  comments  rai.se  a  numl>er  of  inter¬ 
esting  iKiints  in  reirard  to  the  p.sychrometric  proi)erties 
of  air  with  entrainetl  water  droplets. 

In  revrard  to  FIr.  :t,  A  li  H'  C  is  intended  only  to 
show  the  chanRe  in  the  condition  of  the  air-water 
va|K»r  mixture  durinR  the  process.  Despite  the  pres¬ 
ence  of  the  liquid  water  in  the  form  of  entrained  drop¬ 
lets.  during  the  seRmerjt  H — IV,  the  .sensible  pro|)erties 
of  the  air  which  are  normally  u.st*d  to  a.s.se.ss  air  con¬ 
dition.  .such  as  dry  bulb,  wet  bulb  and  dew’  {joint  tem- 
{H'ratures.  and  vaijor  pressure,  are  proiJerly  indicated 
here. 

In  FiR.  5,  the  point  I)  is  reached  by  addinR  water 
at  the  wet  bulb  temjjerature  of  the  air,  above  the 
am<tunt  which  the  air  can  evajKjrate.  This  {joint  is  not 


meaninRfuI  in  terms  of  most  ordinary  hygrometers, 
since  they  cannot  as.ses8  the  liquid  water  content  of 
the  air.  However,  it  does  correctly  show  the  total 
amount  of  water,  liquid  plus  va{)or,  associated  with 
each  pound  of  dry  air,  and  the  enthalpy  of  this  mix¬ 
ture.  Therefore,  for  this  idealized  process,  it  gives  a 
state  {Joint  corres{jonding  to  the  condition  of  the  air 
emerging  from  the  sprays,  which  is  valid  for  the  solu¬ 
tion  of  this  problem. 

The  {joint  D  as  shown  by  Mr.  Marshall,  correctly 
indicates  the  mea.surable  dry  bulb  tem{)erature  but, 

I  believe,  it  would  not  give  the  correct  enthalpy  for 
the  process  that  I  have  outlined. 

C.  P.  Hedlin, 

Research  Officer, 

National  Research  Council 

Saskatoon,  Canada 

All-Weather  Confjfort  Standard 

Editor,  Air  Conditioning, 

Heating  and  Ventilating 

The  referenced  article  concerning  Mr.  Emler’s  .s{jeech 
and  the  standards  w’hich  he  recommends  ("All-Weather 
Comfort  Standard,”  ACHV,  May,  1960)  have  been  read 
with  great  interest  by  many  members  of  the  heating 
and  air  conditioning  industry.  There  can  be  no  doubt 
aljout  the  need  for  improved  building  standards  if 
comfort  conditions  are  to  be  maintained  in  the  resi- 


BITUMINOUS 


COAL 


EQUIPMENT 


INC. 


BELING  RECOMMENDED  A  MODERN  STOKER 


•  COMBUMTIONEER  Stoker  Installation 
Tyng,  School,  Peoria,  Illinois 

Consultants: 

Beling  Engineering  Consultants 
Architects: 

Philli{js  and  Swager  &  Associates 


*  Factory  pre  wired 
pwels 

•  Mechwiical  draft 
control 

*  Fully  automatic 
sequence  system 

•  Simplicity  of 
Operations 

•  True  efficiency 

*  Bums  coal,  the  most 
economical  fuel 
available. 
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dential  field,  but  these  standards  should  not  be  identi¬ 
fied  with  any  particular  source  of  heat  energy. 

The  conference  at  which  this  standard  was  proposed 
dealt  with  the  methods  by  which  the  electric  industry 
proposes  to  capture  the  residential  heating  load.  This 
load  has  become  attractive  to  the  electric  utilities  in  re¬ 
cent  years  because  of  its  tremendous  surplus  gener¬ 
ating  capacity  in  non  air  conditioning  months.  As  the 
summer  air  conditioning  peak  increa.ses  and  the  load 
factor  drops,  individual  electric  utilities  are  faced  with 
the  necessity  for  developing  increased  winter  consump¬ 
tion  if  they  are  to  maintain  their  basic  rate  structures. 
Electric  space  heating  is  the  perfect  complement  to  the 
electric  air  conditioning  load  for  the  purpose  of  load 
factor  improvement. 

In  attempting  to  enter  the  heating  market,  the  elec¬ 
tric  industr>’  has  developed  a  series  of  “rules”  for  the 
application  of  electric  heat  which  defy  many  of  the 
conventional  “good  practices”  of  the  heating  industry. 

No  provision  is  made  to  introduce  fresh  air  into  the 
heated  area.  This  promotes  odor-buildup  within  the 
structure  as  a  re.sult  of  cooking,  smoking  and  normal 
human  occupancy.  Complete  in.sulation,  weather  strip¬ 
ping,  and  the  lack  of  provisions  for  fresh  air  combine 
to  produce  the  feeling  that  the  occupant  is  living  in 
a  stagnant  thermos  bottle.  Ever>’  possible  effort  is 
made  to  minimize  the  calculated  amount  of  outside  air 
heating  load  developed  by  infiltration.  This  leads  to 
insufficient  capacity  under  actual  load  conditions. 

Electric  industry  attempts  to  promote  the  use  of 


spot  heating  are  contrary  to  the  concept  of  comfort 
producing  “whole  house  heating.”  The  primary  reason 
for  this  .spot  heating  approach  is  to  minimize  operating 
costs  rather  than  to  promote  improved  comfort.  This 
approach  conflicts  with  the  electric  indu.stry’s  conten¬ 
tion  that  the  cost  of  heating  electrically  is  “reason¬ 
able.”  No  safety  factor  or  allowance  for  pickup  can 
be  i)ermitted  becau.se  of  the  exce.ssive  operating  cost. 

As  illustrated  by  ‘Table  A”  on  page  59,  electric 
heat  proponents  often  pro<luce  data  which  results  in 
unfair  comparisons  between  electric  heating  and  com¬ 
bustion  type  heating.  In  this  table,  the  ceiling  con¬ 
struction  recommended  for  gas  or  oil  heated  structures 
l>ermits  40%  greater  heat  lo.ss  than  that  recommended 
for  an  electrically  heated  structure.  As  indicated 
above,  the  .source  of  heat  energy  has  little  connection 
with  the  standard  of  comfort  produced.  The  effect  of 
this  chart  is  to  promote  the  comparison  of  oiK‘rating 
co.sts  between  di.ssimilar  structures.  A  similar  effort 
produced  the  highly  controversial  NEMA  formula  for 
calculating  annual  o|>erating  costs  for  electrically 
heated  buildings.  This  method  purimrts  to  follow  the 
degree-day  method  of  calculation,  but  it  is  modified 
by  the  u.se  of  a  “con.servative”  constant.  The  effect  of 
this  constant  is  to  reduce  the  total  annual  calculated 
heat  requirement  to  6P-70%  of  that  suggesti*d  by  the 
degree-day  method  of  calculation. 

The  referenced  article  states  that  the  “Standard” 
has  no  official  sjwnsor  but  has  been  “accepted”  by  cer¬ 
tain  trade  as.sociations.  Acceptance  of  such  a  group  of 


Youll  Get  More  Hot  Water,  FASTER 


WITH  A  EWIN6  AUTOMATIC  HUVY  DUTY 

VERTICAL  HOT  WATER  HEATER 

and  for  LESS  COST  because: — 


USES  ANY  TYPE  GAS 


iqsir**  M  oipoashro  tforaqo  tooht! 

—it  to  tinpio  mm4  ooty  to  isttoll  and  oporote! 

—it  feei-proef  oad  tresblo-fro*;  olmett  so  siaisfcsaRC*! 

— tovct  volHabio  ieer  tpoco;  It  to  compact! 

UP  TO  850  GALLONS  PER  HOUR  AT  100°  TEMPERATURE  RISE 


Storag*  capacitiM  from  SO  to  224 
galloat.  Evary  Ewiag  haatar  it  tuparb- 
Ir  anginaarad  and  rayittarad  with  tba 
National  loard  of  Uoilar  and  Prattvra 
Intpactort.  All  tafaty  controit  littad 
by  A6A. 


Ewing  haatart  ara  Idaal  for  a  multi* 
tuda  of  purpotat  wbara  centtant  tup* 
pli«  of  claan  hot  watar  ara  naadad. 
Laundriat,  cafat,  clinict.  aparlmant 
boutat,  motalt,  ate.  uta  Ewing  haatart 
coatt  to  coatt. 


NwaMry 

P-r  Hour 

850  tab. 
500  tab. 
300  tab. 
180  tab. 


MOW  aOarad  la  POUl  Caavaalaat  Madalt: 

Mottht 


ttarafo 

r‘»l»rit» 
226  lait. 
145  tab. 
85  ta^ 
50  tab. 


In 
82*la. 
82*ia. 
77*la. 
63-In. 


loch**  In 

40*inch«t 

31*ln<hw 

25*iacbtt 

20-iBclitt 


BTU 

iGflHf 

900.000 

520.000 

315.000 

190.000 


Oacavary  Ogarat  baaad  aa  100  dagraat  P.  taamarotara  riaa 


MANUFACTURING  CO 


7i4S  NW  10 


P.  O  hOX  B7i 


OKLAHOMA  CITY,  OKIA 
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recommendations  by  various  interested  parties  does 
not  assure  proper  performance  of  systems  installed 
under  these  rules.  As  in  the  case  of  the  NEMA  for¬ 
mula  for  the  calculation  of  annual  KWH  usaRe  for 
electrically  heated  homes,  it  .seems  obvious  that  the 
sponsors  of  this  measure  hope  that  it  will  be  endorsed 
by  FHA  as  a  tried-and-true  set  of  data. 

EEI  and  NEMA  members  are  promotinj?  the  idea 
that  there  is  .some  iieculiar  and  intangible  aspect  of 
electric  heatinR  which  permits  the  u.se  of  less  Btu’s 
to  do  the  job  when  compared  with  other  sources  of 
heat.  NEMA  formulae.  "All  VV’eather  Comfort 
Standards,"  and  other  devices  u.sed  to  cloud  the  issue 
cannot  eliminate  the  need  for  equal  heat  emission  by 
any  two  systems  under  comparison.  The  electric  in- 
du.stry  is  attempting  to  chatiRe  the  rules  because  it 
finds  that  it  can’t  comi>ete  under  the  standards  which 
have  evolved  through  fifty  years  of  Rood  heatinR  de¬ 
velopment  work  by  the  combustion  fuel  heatinR  in¬ 
dustry. 

Klack  maRic  is  no  substitute  for  .sound  enRineerinR 
if  Roo<l  system  performance  is  expected.  When  speci¬ 
fications  require  equal  performance  of  the  systems  un¬ 
der  consideration.  Ras  will  be  the  obvious  fuel  choice 
where  it  is  available. 

Frank  Wright 

Itirectnr  of  Utilization 
Snutlu  rn  Union  (ins  Co., 

Dallas,  Texas 


Power  Venting  of  Ga$  Appliances 

Editor,  Air  Conditioning,  Heating  and 
Ventilating: 

I  have  read  with  interest  the  article  entitled  “Power 
VentinR  of  Gas  Appliances,"  by  J.  P.  Jones  appearinR 
in  Air  Conditioning,  Heating  and  Ventilating,  May, 
1960.  The  power  ventinR  of  Ras  flues  in  some  plants  is 
very'  important  as  neRative  pressures  within  the  build- 
inR  may  cause  backdraftinR  of  Ras  fired  heatinR  equip¬ 
ment  which  will  subject  the  occupants  of  the  buildinR 
to  po.ssibly  danRerous  exposures  of  carbon  monoxide. 
There  appears  to  be  a  definite  need  for  information  on 
this  .subject  as  there  has  been  very  little  publi.shed  in 
the  literature. 

We  have  been  workinR  on  this  problem  of  power 
ventinR  for  a  number  of  years.  In  most  places  where 
makeup  air  is  impractical  or  uneconomic  we  have  u.sed 
power  ventinR  to  prevent  backdraftinR  of  the  Ras  fired 
appliances. 

There  are  .several  points  in  the  author’s  di.scu.ssion 
which  I  believe  are  subject  to  que.stion.  The  author 
states,  on  paRe  54,  "Several  types  of  exhau.st  fans  can 
be  u.sed,  but  the  two  most  acceptable  are  probably  the 
mushroom  type  wall  or  roof  fan  with  enclosed  motor, 
and  the  squirrcl-caRe  .scroll  housinR  type  with  the  im- 
ixdler  mounted  on  the  motor  shaft.”  I  believe  that  the 
author  is  under  the  impression  that  a  "mu.shroom  type 
wall  or  roof  fan”  (which  is  commonly  known  as  the 
power  exhauster),  always  has  centrifuRal  type  blades. 
The.se  fans  can  be  obtained  with  propeller  type  blades 


THE  WESTERN  SCHOOLBOY 

Ihp  Ultimatr  m  Clossroom  Hcofinq  &  Vrnlilotmq 


Thr  qos  firrd  SCHOOLBOY  UNIT  VENTILATOR  combinrs  rtonomy  ond  (omlort  with  quietest 
operation  1?00  or  more  CFM;  completely  AGA  approved 
for  all  the  farts  write:  TUCK-AIRE  FURNACE  COMPANY  204S  Evans  Avenue  •  San  Francisco  24,  Calif. 
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or  the  centrifugal  type.  Obviously,  the  propeller  type 
is  unsatisfactory,  as  it  will  not  deliver  enough  static 
pressure  without  gointr  to  a  very  hijrh  rpm  which  will 
then  produce  a  noise  problem. 

The  formula  the  author  jrives  on  pajre  54  for  comput¬ 
ing  the  quantity  of  flue  jrases  is  obviously  ba.sed  on  the 
use  of  a  flue  fras  which  has  approximate  heating  value 
of  about  1,000  Btu  per  a  cubic  foot.  I  think  it  .should  be 
pointed  out  that  this  formula  will  not  hold  for  other 
jrases  with  different  Btu  ratinjrs  used  for  heatinjr.  For 
example,  jrases  like  commercial  butane  or  commercial 
propane  would  have  two  or  three  times  the  volume  of 
flue  jrases  as  a  natural  jras  of  a  heatinjr  value  of  about 
1,000  Btu  per  cubic  foot. 

It  is  al.so  noted  that  the  author  bases  the  fan  capac¬ 
ity  ajrain.st  “external  static  pressure”  of  0.375  inches 
water  jrajre.  A  more  accurate  way  of  doinjr  this  is  to 
rate  the  fan  capacity  ajrainst  the  static  pressure  of 
the  pipinjr  sy.stem.  plus  the  nejrative  pressure  in  the 
buildinjr.  (Which  can  be  measured.)  I  believe  it  would 
be  unlikely  that  an  external  nejrative  pre.ssure  as  hijrh 
as  0.375  inches  of  water  would  be  encountered  in  a 
building.  We  have  checked  a  great  many  negative  pres¬ 
sures  within  buildings  and  find  that  they  very  seldom 
exceed  0.2  inches.  At  a  negative  pre.ssure  within  the 
building  of  0.375  inches  of  water  the  pressures  required 
to  open  an  ordinary  door  would  be  roughly  between  35 
and  40  pounds  (which  would  hardly  be  tolerated  by 
workers).  From  our  experiences  we  believe  that  where 
it  is  not  possible  or  practical  to  measure  the  negative 
pressure  within  the  building,  it  would  be  safe  to  recom¬ 


mend  that  the  fan  have  sufficient  capacity  tor  overcom¬ 
ing  a  negative  building  pressure  of  0.25  inches  of  water 
plus  the  .static  pres.sure  of  the  ductwork  system. 

The  author  states  on  jNige  55,  “For  vent  runs  ex- 
ctMMling  10  ft.  in  length  and  for  duct  manifolds  venting 
several  heaters  to  one  fan,  it  is  recommended  that 
quantities  developed,  as  explaiiuHl  in  the  problem,  be 
doubled  as  a  safety  factor  to  provide  for  duct  leakage. 
.  .  Actually  on  a  vent  run  exceeding  10  feet  there 
would  not  have  double  the  leakage  loss  liecause  of  the 
fact  that  another  10  feet  of  run  have  been  added.  To 
calculate  the  .system  preci.sely  the  same  quantity  of  air 
required  to  take  care  of  the  flue  ga.ses  is  u.sed  but  new 
static  pressure  is  calculated  becau.se  of  the  greater 
resi.stance  imiKistKl  on  the  fan  by  the  additional  length 
of  ductwork.  I  think  it  is  important  that  this  be  clari¬ 
fied  becau.se  extra  run  of  ducts  will  imi»ose  more  resist¬ 
ance  on  the  fan. 

The  author  recommends  on  jKige  55.  “In  order  to 
con.serve  the  excess  pres.sure  capacity  of  the  fan  for  use 
again.st  exhau.st  fans  in  the  area,  or  to  overcome  artifi¬ 
cial  high  pres.sure  areas  caused  by  wind  effect  at  the 
lK>int  of  discharge,  a  small  single  acting  barometric 
draft  regulator,  should  be  installed  on  each  appliance 
vent.”  It  is  not  clear  to  me  why  this  is  neces.sjiry  if  a 
draft  diverter  is  instalUsl  in  the  system. 

George  M.  Hama 

Senior  Aniotrinte  Induntrinl  Hygienist, 

Hureau  of  Indutftrial  Hygiene 
City  of  Detroit  Deptirtment  of  Health 


you  can  be  sure  of  quality . « ,  craftsmanship  with 

F^GIIRIF)"  registers  and  GRILLES 


AGITAIR  registers  and  grilles  are  available  in  a  wide 
range  of  sizes  and  styles  to  meet  every  requirement  of 
the  architect  and  designer. 

Available  in  all  aluminum,  stainless  steel,  bronze, 
brass,  standard  steel  and  plated  finishes.  Finish  thor¬ 
oughly  baked  on  hard.  Will  not  chip.  When  you  specify 
these  AGITAIR  units,  you  are  specifying  quality  items. 


DECORAIRE  EXTRUDED  ALUMINUM  GRILLES 
with  a  selection  of  modern  designed  borders 


Ask  your  AGITAIR  representative  for  your 
copy  of  catalog  or  write  to  Air  Devices  IrK. 


AIR  DEVICES  INC. 

18S  MADISON  AVE.  e  NEW  YORK  16,  N.  Y. 

BETTER  PRODUCTS  FOR 

AIR  DISTRIBUTION  •  AIR  CLEANING  •  AIR  EXHAUST 


GRILLES 
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BOOK  REVIEWS 

Publicatiom  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 

PLUMBING 

ProfeHHional  Plumbing  Illustrated  and  PlumbinK 
Mathematics  Simplified,  by  Arthur  J.  Smith,  is  a  new 
title  for  the  plumbing  library.  The  author  is  senior 
plumbintf  insiM'ctor,  Santa  Clara  County,  ('alif.,  and 
chairman,  code  committt*e.  Western  Plumbinx  officials. 
His  objective  in  pre(>arintr  this  I>ook  was  to  provide  a 
text  Ijook  that  would  bt*  valuable  to  the  plumbing  trade 
teacher  or  student. 

The  information  presented  is  concise  and  there  are 
a  lartfe  numla-r  of  illustrations,  and  tables. 

Professional  Plumbing  Illustrated  and  Plumbing 
.Mathematics  Simplified,  by  A.  J.  Smith.  Spiral  hound, 
printed  by  photo  offset  process,  5'^  x  H^/2  inches, 
pages.  Published  by  Pro  .Mark  Publications,  P.O.  Hox 
150,  Santa  Clara,  Calif.  Price,  $6. 

PlP»>.  Durxs  AND  FlTTlNGi^  A  recorde<I  voluntary 
n*commendation  of  the  trade  on  Pii>es,  Ducts  and  Fit- 
tiiiKs  for  Warm  Air  Heatint;  and  Air  Conditioning 
Systems  (simplified  practice  recommendation  R207- 
♦»0)  has  Ixs-n  issueii  by  the  U.  S.  Department  of  Com¬ 
merce.  The  .scoiH*  is  a  standard  of  practice  in  produc¬ 
tion,  distribution,  and  use,  and  the  kinds  and  sizes  of 


prefabricated  pipes  to  be  .stocked.  Superintendent  of 
Documents,  U.  S.  Government  Printing  Office,  Wa.sh- 
ington  25,  D.  C.  Price,  15  cents. 

Oil  Burning  for  Residential  Applications — The 
Art  and  Science  of  Oil  Burning  for  Residential  Appli¬ 
cations  (API  Publication  No.  1537),  112  pages,  has 
300  abstracts  of  technical  literature  available  on  the 
broad  field  of  residential  oil  burning.  The  16  broad 
subject  cla.ssifications  in  the  literature  review  range 
from  fundamental  a.spects,  including  the  physics  and 
chemistry  of  fuel  oil  combustion,  to  the  latest  equip¬ 
ment  development  in  the  art  of  oil  burning.  Compilers 
of  this  information  hope  that  it  will  help  researchers 
and  designers  to  improve  residential  oil  burning  equip¬ 
ment.  For  a  copy  write  to  American  Petroleum  Insti¬ 
tute,  1271  Avenue  of  the  Americas,  New  York  20,  N.  Y, 

Gas  Appliance  Installation  and  Piping — The  third 
edition  of  the  American  Standard,  In.stallation  of  Gas 
Appliances  and  Gas  Piping  (ASA  Z21.30-1959)  has 
been  issued  by  the  American  Gas  Association.  The 
text,  which  was  prei)ared  by  an  .AGA  (Committee,  has 
been  adopted  by  the  National  Fire  Protection  Asso¬ 
ciation  and  the  National  Board  of  Fire  Underwriters. 
Complying  with  the  information  in  this  153-page 
l)Ooklet  will  a.ssure  safe  and  .satisfactory  utilization  of 
gas.  The  .standards  were  prepared  to  .specify  results 
rather  than  to  outline  in  detail  how  such  results  shall 
lx*  obtained.  American  Gas  .\.s.sociation,  420  Lexington 
Ave.,  New  York  17,  N.  Y. 


choose  from  a  complete  line  of 

SARCO  CONDENSATE  and  VACUUM  PUMPS 


SARCO  CONOINSATI  RUMRt  discharge  to  boilers  fast  .  .  .  give  vacuums  and  maintaining  full  rated  water  capacities  . . .  have 

quiet,  dependable  operation  .  .  .  are  constructed  of  finest  flexible  coupled  motors  and  cast  iron  receivers, 

materials  .  .  ,  engineered  for  quick,  easy  installation  to  meet  WMAT  ARI  TOUR  ROmR  NilOSY  Make  use  of  Sarco’s  wide  and 

a  variety  of  conditions...  have  steel  or  cast  iron  receivers  and  specialized  experience  in  heating  problems  involving  fluid 

close  coupled  or  flexible  coupled  motors.  movements.  For  information  on  Sarco  condensate  and  vacuum 

SARCO  VACUUM  RUMRS  have  a  reputation  for  quality  based  on  pumps,  all  guaranteed  for  one  full  year,  contact  your  Sarco 

a  quarter  century  of  experience  and  development . .  .  feature  sales  representative,  district  office,  or  distributor;  or  write: 

jet  vacuum-producing  unit — highly  efficient  in  producing  high  2362 
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Fan  Capacity 

The  May,  1960  issue  of  Air  Conditioning.  Heating 
AND  V'ENTILATING  has  an  article  on  Power  Venting  of 
Gas  Appliances.  On  iwjre  54.  the  formula  for  fan  ca¬ 
pacity  for  a  Ras  unit  heater  should  read: 

C  X  1.2  A  X  D  X  TC 
“  60 

Where: 

Q  =  cfm  fan  caiwcity  for  .standard  conditions 
aRain.st  0.375  inch  water  column  exter¬ 
nal  static  pressure. 

C  =  cu  ft  i)er  hour  ijas  input. 

A  =  Air  requireil  for  combustion  of  1  cu  ft  of 
pra.s.  This  equals  10  cu  ft  of  air  for  each 
1000  Btu  of  heat  content  of  1  cu  ft  of 
Kas.  Also  1.2  applies  when  20%  air  is 
used  with  other  i>ercentaRes  of  exce.ss  air. 

D  =  Dilution  factor.  A  value  of  2  is  rea.son- 
able  when  there  is  a  draft  hood.  Other¬ 
wise  use  values  of  1.25  to  1.5. 

TC  =  Factor  for  correcting  vent  Kas  volume  to 
the  temjMTature  condition  existing  at  the 
inlet  of  fan.  The  normal  factor  can  la- 
taken  as  1.25. 

The  captions  for  FiRs.  .3  and  4  should  Im*: 

FIr.  3.  Power  vent,  and  wirinR  diaRram.  for  a  Ras 
water  heater.  The  letters  indicate  .4.  vent  fan;  H.  draft 
.sensinR  diaphraRm  .switch;  C,  Ras  pressun*  sensinR 
diaphniRm  .switch;  1),  solenoid  Ras  valve. 

FiR.  4.  Power  vent,  and  wirinR  diaRram  for  a  Ras 
lK»iler  with  a  i»ower  burner. 


Canadian  Da9raa-DaYt  lof  May,  I960* 


Seal  it  with  Amo  Ductape.  Unsealed  ducts  can’t  be  efficient. 
A  test  in  a  typical  home  increased  air  flow  at  room  reRisters 
an  average  21% — simply  by  sealing  all  acc-essible  duct 
joints  with  Amo  Ductape,  which  sticks  instantly  and  holds 
permanently. 

Customers  like  and  gladly  pay  for  results  like  this.  It’s  a 
low-cost  service  that  makes  friends  —  and  profits,  too. 

If  you  are  not  now  using  Arrto  Ductape  why  not  make  your 
own  test  of  the  income  and  goodwill  opportunities  of  this 
service?  We’ll  gladly  send  a  sample  roll  for  demonstration.' 


%BMD 

fom 

Fmee 


ADNISIVE  TAPES,  INC. 

Wsrtbomiet  st  Stu-  York,  Ootroit,  Altsnlo, 
MimtspoUi,  Ft.  Worth  and  l^t  Anttlot. 
SaUt  o^cti  im  othar  principal  citm. 


ARNO  AONISIVI  TARIS«  INC. 

Or.  Schol/'*  Adhctiir.  Tapot  Oivifion 
4104  Ohio  SlTMt,  Mkhison  City.  ln4i«M 

Pleaic  send  me  >  free  15-fc.  tample.  □  Flamc-rcMfUni.  □  .Non  Rame- 
resisunt.  I  am  a  □  Jobber,  □  Contractor. 


MANUfACrUKlMS  AGENTS  WANTED  TOR  SELECTED  AREAS 


May  i 

Cumulative 

City 

I960 

Normal  [ 

1959  60  1 

1  Norrral 

Calgary.  A'ta. 

537 

460 

9189 

8970 

Charlottetown  P.  E.  1. 

4iOI 

560 

7642 

8330 

Cretcant  Valley.  B.  C. 

490 

40C 

8196 

7610 

Edmonton.  Alta.  . 

474 

410 

9643 

9830 

Fort  William  Ont. 

47J 

540 

9931 

lOISO 

Grande  Prairie  Alta. 

56S 

460 

10090 

10390 

Halifa.  N.  S. 

415 

484 

6659 

7246 

London.  Ont. 

327 

330 

7372 

7230 

Med'cine  Hat  A'ta 

3!l9 

320 

8749 

8450 

Moncton.  N.  B. 

350 

480 

7799 

850C 

M-ntreal.  P.  0- 

140 

270 

7854 

8240 

North  Bay  Ont. 

296 

470 

9409 

9520 

Ottawa  Ont. 

143 

330 

8217 

8580 

Penticton^  B.  C. 

335 

260 

6483 

6270 

Prince  George  B.  C. 

592 

480 

8920 

8980 

Quebec  City  P.  Q. 

321 

430 

8909 

9240 

Reg  na  Sask 

356 

420 

10599 

10400 

St.  John  N.  B. 

369 

510 

7704 

8380 

Saskatoon  Saik. 

397 

420 

10649 

10610 

Timmins.  Ont, 

433 

550 

10890 

1 1060 

*')ronto.  Ont. 

274 

316 

6849 

6898 

Vancouver,  B.  C. 

361 

320 

5299 

5230 

Victoria.  B.  C. 

417 

350 

5202 

4870 

Windsor  Ont, 

258 

270 

6600 

6560 

Winnipeg  Man. 

314 

411 

10519 

10399 

•  The»e  data  are  aiipplird 

thrmifh 

the  cmirte»y 

of  the  .Metenroluciral 

JUIV.  1«U,  Al>  eONDmOMINe.  hiatin.  and  vinthatin. 


In  Modernizing 
a  Duct  System 


GAS 
and/or 
OIL 

BURNERS 


and 
CONTROL 
CENTERS 


Webster  con  toke 
full  responsibility 
for  o  complete 
system. 


WEBSTER  ENGINEERING 

lifisiM  if  MiWIirtitts  Csiy. 

TilSA  I.  OUANOIM 


CLASSIFIED 

ADVERTISING 

Sold  at  $12  per  column  inch 


IT'S  NEW 


IT’S 


IT  SAVBS 


MONEY 


SALES 

•  BraKh  Maa{en 

•  AssistJit  Bradi  Maasers 
(Sates  Eigteeers) 


Eipantion  pro9ram  created  new 
positiont  for  well-etfeblitked  company 
in  the  refrigeration-field.  Background 
necetiery  in  engineering  large  am¬ 
monia  end  Freon  lyitems  to  customer 
ipecificetiont.  Femilierizetion  with 
catting  techniquet  to  calculate  initial 
eitimatet.  Compentetion  bated  on 
telery  plut  committion. 

M.L  Degree  or  equivalent  ertd  from 
5  to  10  yeert'  directly  related  ei- 
perience  required.  Submit  retume  end 
telery  requirementt  in  complete  con¬ 
fidence  to  A.  W.  Bell,  Director  of 
Induttriel  Reletioni,  Frick  Company, 
Weynetboro,  Panne. 


OPTOITUNiTY  IN  6IIIAT  BRITAIN 

An  important  Iritiili  Engineering  Group  ipc- 
ciellting  in  refrigeration  end  air  conditioning, 
end  a  Licentee  of  a  major  United  Statei  Com¬ 
pany,  it  tootling  a  Salet  Eiecutivo  with  U.  S. 
talet  oiperionce  In  air-conditioning  or  relative 
linet  detiring  to  live  in  England,  totition  at 
Director  of  Salet  with  full  retpontibility  for 
organising  and  directing  a  new  talet  depart¬ 
ment.  A  real  growth  opportunity  with  top  telery 
and  benafitt — moving  aipontat  paid.  Repliet 
treated  in  confidence.  Pleate  write  to— 

Mr.  William  Vandertteel,  Pretident 
Ampower  Corporation 
SO  Iroad  Street 
New  York  4,  New  York 


I'KINTfil)  KTHIMH  arellablc  fur  linmrrIUle  «htp- 
nimi.  Uawtina  A  oil  bumrv  inatarlalt  fnrm. 
Iiuinrr  rmril  cards,  mrrloe  onlar  furtni. 

tnxprctbai  Intonnailoa  farm,  mirmy  ttirrt  and 
<i<hart.  Al»  ran  tupply  RCRNEII  nRRVli'E  form 
In  S  part  KZK  RNAI’  with  1  cartamt  In  each  tet, 
IXnu  artii  Imprinted  with  rnur  name,  addrnu 
and  telephone,  unir  tZk  40  Rend  for  aamplea— no 
ta>livail<m  Write  Itepc.  AC,  Decree  I>a>  Ryatrmt. 
30  30  inth  Rt..  Wnodilde  IT.  N,  Y. 


MANUPACTUUtS  AMNTS 
An  •BtAtehtlM#  MNNNfNcliirNr  wftli  2S  yRNrt 

•N«t  tr^lKiNt  VRNtllNtlNt  RtuipNNNt  It  iMAfflt 
InT  NINNMfNCtMrir't  N^NNtB  in  NINNy  BNrtf*NB  Nf  tfN 
CMiNtry  tN  Mil  th^r  mw  IInn  •$  iNiMttrlNl  Innb. 
ThB  iNClttteN  ARInI  NnW  tntf  tNteMliNl  fANB. 

teNtli  telrMt  NNi  teNit  terivtN.  iNte  powfr  rwf  vtn- 
tl  NlNfB. 

PfMtN  TRRly  §14.  Air  C«N§ltlNNiNt. 

A  VNNtllatiNt.  iS  WNTth  M..  Hrm  YntIi  13.  N  Y. 


DISIGMIRS 

nUMtING,  ILICTRICALe  HVAC 

rortosRth  <fp|ii>rttmiti««  (tffcrlnt  p^rmAnrafY. 

nmrfits,  BtlmulAtini  NAUlffniiMfkU. 
rtc.e  MY  with  this  top  ocmnutt' 

in#  <>furlnm*nnf  Arm  Umtaul  niM  ManhAt* 
fan  for  •xpertwNicsNl  in  IIVAl*. 

phinilMnf.  (sr  sr^tAinB  for  com- 

iimrciNl  Nnd  InstiTijtiftnAl  Itiiiltlirif 

STSRA  «  HINUnST.  INC. 

144  lAST  3fTN  STRBBT 
_ MIW  YORK  14.  N.  T. 

(Continued  on  pofie  1.^3) 


The  all-new  Triangle  Valve  by 
U.  S.  Valve  &  Engineering  Co. 
is  a  combination  of  TWO  pre¬ 
cision-engineered  butterfly  valves 
in  a  flanged  T.  It  gives  perfect 
flow  control  in  cooling  water 
systems  where  two  streams  flow 
to  or  from  a  single  pipe. 

The  U.  S.  Triangle  makes  ob¬ 
solete —  in  initial  cost,  ease  of 
installation,  maintenance,  and 
general  operating  efficiency  — 
the  conventional  use  of  separate 
flanged  T  and  butterfly  valves. 
If  you’re  using  or  considering 
use  of  a  T  and  2  butterfly  valves, 
a  U.  S.  Triangle  will  save  you 
money  and  do  the  job  better. 

U.  S.  TRIAII6LE  OFFERS:  | 

•  low  initial  cost  § 

•  minimum  maintenance  w 

•  easiest  installation 

•  choice  of  operators  f; 

•  choice  of  seats  ^ 

•  longer  life  i 

•  locked,  no-thrust  shafts  ” 

•  vibration-proof  construction  & 

•  in  line  repair  and  service  ' 


/UNITED  STATES 
‘  VALVE  &  ENGINEERING 

PJl.  Bax  14015  Haustan  21.  Texas 


Please  send  me  —  without  obligation  —  de¬ 
tailed  information  on  the  all-new  U.  S- 
Triangle  Valve- 

Name _ _ _ _ _ 

Company^ _ _ _ _ 

Address _ 

City  &  Zone _ 

Title - - - 
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Wh*rt  listed,  n«m«s  or  titlos  of  individuals  or* 
thoso  from  whom  further  information  is  available 


Every  Home 
is  a  prospect 
for  a  low-cost 


CONftItfSS  ON  OCCUPATIONAL  HIALTH— t3th  International 
Congress  on  Occupational  Health,  at  the  Waldorf-Astoria  Hotel. 
New  York  City.  James  W.  Muckell,  eaecutive  secretarv.  Room  415. 
527  Madison  Ave,  New  York  22.  N.  Y . JULY  H40. 

CIYOOINIC  INOINIItINO  CONPItINCI— 1960  Cryogenic 
Engineering  Conference  sponsored  by  the  University  of  Colorado 
and  the  National  Bureau  of  Standards  at  the  University  of  Colorado, 
Boulder,  Colo.  K.  D.  Tlmmerhaus.  secretary,  Chemical  Engineering 
Department  of  the  University.  Boulder,  Colo.  AUCUST  2S-1S.  IfM. 

CHEMICAL  SOCIETY  MEETINO— 1 38th  national  meeting  of  the 

American  Chemical  Society  at  the  Statler  Hilton  Hote*.  New  York. 
N.  Y.  R.  Avery,  managing  editor  of  the  Socie‘y  2  Park  Ave.  New 
York  16  N.  Y .  SEPTEMUR  ll-U,  lYM. 


Health-A 


NACE  SHORT  COURSE^Short  Course  on  Process  Industry  Corro 
sion  co-sponsored  by  the  National  Association  of  Corrosion  Engi¬ 
neers  Technical  Committee  on  Corrosion  Problems  in  the  Process 
Industries  and  Ohio  State  University,  tn  be  held  on  the  University 
Campus  Columbus,  Ohio.  T.  J.  Hu''  eiecutlve  secretary  of  NACE 
1061  M  &  M  Building  Houston  2  Te..  SEPTEMRffR  12-U.  1940. 


WELDIN6  SOCIETY  MRITINO— >Fall  meeting  of  the  American 

Welding  Society,  at  the  Penn-Sheraton  Hotel.  Pittsburgh.  Pa.  A.  L. 
Phillips.  AWS,  33  W.  39th  St..  New  York  18  N.  Y . 

.  SEPTIMRIR  24-29.  1940. 


ISA  EXHIRIT  AND  MSSTINO— iSA  Instrument  Automation  Con¬ 
ference  and  Exhibit.  In  conjunction  with  the  15th  annuel  meeting,  et 
the  Coliseum,  New  York.  N.  Y.  W.  H  Kushnick.  executive  director. 
Instrument  Society  of  America.  313  Sixth  Ave.  Pittsburgh  22  Pa. 

.  StPTlMilR  24-20.  1940. 


eSA  MEETINO— ooth  annual  meeting  of  Central  Supp'y  Asso¬ 
ciation  at  the  Palmer  House  Chicago.  J.  H.  Peery.  secretary  of  th« 
Assoclat.on.  221  N.  LaSal'e  S*  Chicago  I  Hi.  OCTOiER  5-7. 1940. 


ASSE  MEETINO— Annual  meeting  of  the  American  Society  of  Senl- 
tary  Engineering,  at  the  U.  S.  Grant  Hotel.  San  Diego.  Calif  S. 
Schwart*.  secretary  of  the  Society.  228  Standard  Building,  Cleveland 

13  Ohio .  OCTORER  9-14.  1940. 


Here’s  Your  Chance  to  Get  Into  o  Huge 
Rich  Market  Ahead  of  Competition! 


AMERICAN  INSTITUTE'S  CONVENTION— '.  nth  annua  conven- 
tion  of  The  American  Institute  of  Supply  Associations,  Inc.,  to  be 
had  at  the  Americana  Hotel  6al  Harbour  (Miami  Beach  I  Fla. 
Geo.  T  Underwood  executive  secretary  of  the  Institute  1629  Rhode 
Island  Ave.  N.W.  Washington  6  D.  C.  OCTORER  23-24.  1940. 


Nowy  for  the  first  time,  you  can  sell 
and  install  a  really  practical  electronic 
air  cleaner  at  a  high  volume  price. 
Health-Air  has  no  peer  in  the  field 
today.  A  3-stage  unit  (mechanical  filter 
for  large  particles,  electrostatic  filter 
for  fine  particles  and  charcoal  filter 
for  smells,  gases,  smoke,  etc.)  which 
can  be  installed  in  the  return  side 
of  a  furnace  or  air  conditioner  for 
heating  or  cooling  before  recirculation. 
Every  household  is  a  prospect. 

Saves  on  heating  bills,  keeps  air  in 
homes  clean  and  pure.  Wonderful 
relief  for  hay-fever  or  allergy  sufferers. 

Write  today  for  all  the  facts. 


CONSULTING  ENGINEERS  COUNCIL— Sami  annual  mnntlng  of 
♦h«  Board  of  Directors  of  Co"tulting  Engineort  Council,  to  b*  ha'd 
in  PlHxburgh  Pa.  Headguartars  to  ba  announced  latar.  L.  N  SpiUar. 
326  Raitch  Bldg.,  SpringhaJd  III.  NOVEMRER  10,  1940. 


RRI  FAU  CONFERENCES— Fall  Confarancat  of  th*  Bull 
laarch  Inxtituta.  at  tha  Shorahom  Hotal.  Washington,  0.  C 
Horowit*.  Assistant  Director  for  Technical  Programs.  BRI  2 
stitution  Ava.,  Washington  25.  D.  C.  .  NOVEMRER  14-1 


ARI  ANNUAL  MEETING— F  rst  annual  meeting  of  the  Air  Condi¬ 
tioning  and  Refrigeration  Institute,  at  the  Hollywood  Beach  Hotel. 
Hollywood  Beach,  Fla.  Geo.  S.  Jones.  Jr.,  manager  of  ARI,  1346 
Connecticut  Ave.,  N.W.,  Washington  6,  D.  C.  . 

.  NOVEMRER  1f-22.  1940. 


POWER  EXPOSITION— 24th  National  Exposition  of  Power  & 
Mechanical  Engineering,  sponsored  by  the  American  Society  of 
Mechanical  Engineers,  in  conjunction  with  Its  annual  meeting,  to 
be  held  at  the  New  York  Coliseum,  New  York  City.  E.  K.  Stevens. 
International  Exposition  Co.  480  Lexington  Ave.,  New  York  17, 
N.  Y . NOVEMRER  2I.0ECEMEER  2.  1940. 


NATIONAL  SYMPOSIUM  ON  TEMPERATURE- Third  National 
Symposium  on  Temperature— Its  Measurement  and  Control  In  Science 
and  Industry  sponsored  jointly  by  the  American  Institute  of  Physics, 
Instrument  Society  of  America  and  the  National  Bureau  of  Stand¬ 
ards.  to  bo  held  in  Columbus  Ohio.  C.  L.  Roberson  ISA  313  Sixth 
Ave.  Pittsburgh  22.  Pa .  MARCH  27-31,  1941. 


CORPORATION 

ELECTRONIC  DIVISION /  sacine,  Wisconsin 


PRINCIPLES,  DESIGN  AND 
OPERATION  OF  HIGH 
TEMPERATURE  WATER 
SYSTEMS 

i  hii*  iMMtk  cotilaiiii*  ori^illul 
ilala  iin«‘il  Mirri'httfiilU  in  actual 
»\ittciii!>.  Tablets.  (irapliN  photo* 
^'rapliH  anti  ^pcciftration^  M*r\c  ai>  a 
Mtirkiii)'  ('iiiilc;  let  you  iH'iielit 
from  the  author'n  extensive  knoul- 
etijie  anil  experience. 

CONTENTS 

\(l\untu|{efi  €»f  IIT^ 

*  I'hermal  Proprrtiei*  of  ^  «ler 

*  Some  l>eMiKii  OmHiiierationa 

*  I'reFKUriKinft  the  Syntem 

*  lioilerN  un<l  Expansion  Tanka 

*  Contmlling  the  System 

*  System  Cirrulation  Pumps 

*  Valves 

*  Piping 

*  Process  Heating 

*  Spare  Heating  with  HTW 

*  .\pplirations 

*  Designing  a  Typical  System 

*  Appemlix 

224  Pages,  109  Illustrations.  $6.50 

To  ttrder  rircle  letter  M  on  the  poot- 
rard,  next  to  laiU  page. 


CLASSIFIED 

ADVERTISING 

t Continued  fntm  pnye  151) 


NliD  CHICAGO  SALES? 

Wall  Mlablithad  {17  yaart)  manufacturari'  rap* 
raiantativa  aipandlnq  offica  taaki  Mna  com- 
plamanlary  to  quality  industrial  fan  lina  told 
primarily  to  Chicaqo  araa  induitry  and  con¬ 
tractor  trada.  Contact  F.  A.  HcCullouqh  t 
Co.,  SI7S  N.  Lincoln  Ava.,  Chicago  45. 


SITUATION  WANTID 

Machanical  Enqinaar,  qraduatad,  ovar  25  yaart 
of  haavy  aiparianca  in  datiqninq  and  manufac- 
twrinq  of  high  afSciont  radial  blowari  (low  and 
high  pratiura),  roof  blowari.  My  aiparianca 
will  ba  an  atiat  to  any  growing  company.  Da- 
tira  to  locata  in  midwait  or  wait.  Flaata  raply 
Boi  472.  Air  Conditioning.  Haating  and  Van- 
tilating,  41  Worth  St.,  Naw  York  13.  N.  Y. 


FOR  SAU 

I  Karrir  4  Trs-tt*  Hi'titrh  l*<mtr  IWfller. 

lit!  Ml  ft  AUrTAor.  lb  «te«ni  rt««Un 

prtNMurr  mmpMr  Tilth  l>ATt«m  AtitrMnAlIc  Htoh^r 

Jfld.  ontrola,  and  wat^ 

Mift««er  rofitplHe  iletalU  rM|ti4vst.  NatUmal 

0)pnuni  l*iiit’lia«iliMr  f N^iartmfvit,  HufTaio 

t.  NVrr  York. 


TECHNIQUES  OF  DUCT  WORK  ESTIMATING 

UARN  HOW  THE  PRO'S  PI6URI  THI 
■16  JORS 

Sr  aounSaar  —  Saaari  faataaa  — 

Linaar  taataaa  —  Flttlnai. 

Thli  Intarmallan  li  ardlntrilr  rrry  rIaMlv  tuard'4 
and  li  Inra.uakla  ta  tha  araaraiiir*  ihaa  ar  in- 
dirldaal 


Saod  (back  ar  maaay  ardar  $2.50 
W.A.C.  Ca.  Madwoy,  Mmi. 


CONTENTS 

Elactrical  Symbolt  and  Orawinqi 
Analysing  and  Charting  Controllar 
Troublaihooting  Tail  Equipmant 
Intulafion  Tatting 
Locating  Grounds 
Elactromagnatic  Windings 
D-C  Machina  Windings 
Singla-Phasa  Trantformart 
Phasa  Saquanca 
Polyphata  Trantformars 
Polyphata  Induction  Motors 
Synchronous  Machinat 
Powar  Cabla  Faults 
Baaring  Lubrication 

200  Pogat,  100  llluifrafiont 
$S.OO 

THE  INDUSTRIAL  PRESS 
93  Worth  St.,  Naw  York  13.  N.  Y. 
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STAINLESS 

STEEL 

Weldei 

BOURDON  TUBE 

Incorporated 
In  This  New  Series 

MERCOIB 

PRESSURE 

CONTROLS 


SERIES  D-41,243,541 


311  stainless  steel  Bourdon  tube 
and  pressure  connection.  All 
parts  in  contact  with  pressure 
media  are  of  31S  stainless  steel. 
Has  outside  adjustments.  Visi¬ 
ble  calibrated  dial,  and  hermet¬ 
ically  sealed  mercury  contact. 
Internal  mechanism  is  nickel 
plated. 

Available  in  operating  ranges 
from  30'  vac.-75  psig.  up  to 
100-1000  psig.,  with  varying  dif¬ 
ferentials  and  electrical  capac¬ 
ities  to  meet  your  application. 

Three  case  styles:  General  Pur¬ 
pose  NEMA  1;  Weather-Proof 
NEMA  1A,  2,  3,  4;  Explosion- 
Proof  Class  1  Group  C,  4  D; 
Class  2  Group  E,  F,  G,  NEMA  7, 
f,  OA. 

WRITE  FOR  BULLETIN  Sit 

THE  MERCOID  CORPORATION! 
420S  BELMONT  AVE., 
CHICAGO  41r  ILL 
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AIR  CONDITIONING  HEATING  AND  VENTILATING'S 


Cixl~(DufSibJt 


INQVmY  8EBV1CE  FOB  ADVCBTISED  PBODUCT8 


Use  this  Digest  to  locate  and  refer  to  the  advertisements  in  which  you  are 
particularly  interested,  then  fill  out  and  mail  a  prepaid  multipurpose  postcard, 
either  of  two  that  appear  on  the  yellow  page  following,  to  request  further 
information  from  manufacturers. 


PBISSUBI  BILIBF  VALVIS . 

made  by  Watts  arc  available  in  the  most 
complete  line  in  the  industry.  In  particu¬ 
lar,  No.  74(1  Series  for  hot  water  heat¬ 
ing  boilers  offers  a  full  selection  of  high 
capacity  valves  providing  low  cost  pro¬ 
tection.  Information  on  entire  line  of 
protection  and  control  specialties  offered. 
Inside  Front  Cover  Item  200 


UNIT  TBAPPIN6  EXFLAINIO . 

in  Armstrong  steam  trap  ad.  Using  an 
individual  trap  for  each  steam  heated 
unit,  including  each  separate  coil,  chest, 
or  chamber  of  a  machine,  pays  off  for 
the  user.  Two  examples  are  given.  A 
44 -page  Steam  Trap  Book  and  reprint 
of  article  on  unit  trapping  are  offered. 
Page  1  Item  201 


HEATINft  PUMPS  . 

made  by  Skidmore  feature  mechanical 
shaft-seal,  close-coupled  design,  giving 
more  capacity  and  better  performance. 
You  can  specify  Skidmore  right  down 
the  line,  whatever  the  application,  wher¬ 
ever  you  need  a  dependable  heating 
pump.  Information  available. 

Page  2  Item  202 


POWIB  BOOP  EXHAUSTIB . 

m  the  Jenn-Air  Key  I  inc  has  the  low¬ 
est  contour  of  any  unit  with  circular 
discharge  efficiency.  It  is  4()'T  lower. 
Motor  and  drive  are  out  of  air  stream. 
Maintenance-free  spun  aluminum  hous¬ 
ing.  Bulletins  on  centrifugal  and  axial 
units  offered. 

Page  5  ^  Item  203 


NiW  CUBE  TYPE  AIB  HLTEB . 

offered  by  Union  Carbide  has  Dynel 
filter  medium  which  stops  and  holds 
unusually  large  quantities  of  dirt,  l  asts 
SIX  times  longer.  As  dirt  builds  up  on 
inside  face,  air  flow  is  shunted  to  large 
filtering  area  of  four  sides.  Information 
available. 

Paget  6-7  Item  204 


KUSH  VALVES . 

manufactured  by  Coyne  &  Dclany  are 
the  only  completely  diaphragm-operated, 
nationally  distributed  line  available.  Dur¬ 
able,  longcr-la.sting  chrome  tanned  leather 
diaphragms  operate  best  in  water  serv¬ 
ice  and  last  for  the  life  of  the  building. 
Information  on  this  fast-growing  line  is 
available. 

Page  9  Item  205 


AIB  HANDLING  PBOBLEMS . 

can  be  solved  by  New  York  Blower 
products  which  include  centrifugal  unit 


heaters,  general  purpose  fans,  industrial 
fans,  roof  ventilators,  propeller  fans  and 
propeller  unit  heaters,  information  is 
available. 

Page  11  Item  206 


PACKAGED  AUTOMATIC  BOILEKS _ 

made  by  Orr  &  Sembower  hold  pressure 
steady  even  when  demand  jumps.  Thus, 
Powermaster  boilers  give  better,  more 
dependable  processing.  Bulletin  explains. 
Page  13  Item  207 


PEBPECT  FILTEB-DBIEKS  . 

called  Catch-Alls  were  the  first  to  fea¬ 
ture  molded  porous  cores,  full  flow, 
tamper  proof  seals,  and  to  be  available 
in  replaceable  core  models  and  to  have 
cores  individually  packed  in  hermetically 
sealed  metal  cans.  Sporlan  bulletin  on 
I  he  Sec- All  single  dot  combination 
moisture  and  liquid  indicator,  offered. 
Page  15  Item  208 


OfPICE  BUILDING  EQUIPMENT . 

is  offered  by  American-Standard  Indus¬ 
trial  Division  in  a  new  concept  of  co¬ 
ordinated  products  and  services  which 
offers  one-source  responsibility  for  all 
the  year-round  air  conditioning  equip¬ 
ment  needed.  You  plan  by  the  piece 
and  select  by  the  package.  Information 
offered. 

Insert  17-20  Item  209 


PIBEK  GLASS  INSULATION . 

made  by  Pittsburgh  Plate  Glass  has  ex¬ 
traordinary  sound  deadening  qualities 
which  eliminate  fan  noise.  Excellent 
tlxrmal-barrier.  Low  resistance  to  air 
flow.  Easy  to  handle  and  install,  and 
not  affected  by  humidity.  Available  in 
a  range  of  sizes,  densities,  and  facings 
to  meet  any  insulation  specification.  In¬ 
formation  available. 

Page  21  Item  210 


HEBMETIC  COLD  GENEKATOB . 

by  Trane  is  a  packaged  liquid  chiller  of 
advanced  design  for  a  wide  variety  of 
process  or  comfort  applications.  All  ma¬ 
jor  components  built  by  Trane.  Ad¬ 
vanced  hermetic  design  for  maximum 


efficiency;  minimum  maintenance.  Passes 
through  36-inch  door.  Information  avail¬ 
able. 

Pages  22-23  Item  211 


NEW  POBCED  DKAPT  BUBNEBS  . 

made  by  Ray  Burner  Co.  cut  construc¬ 
tion  costs,  fuel  costs,  erratic  performance, 
and  down  time.  Available  two  ways  to 
meet  your  needs  and  budget;  Burner 
alone,  or  completely  packaged  combus¬ 
tion  unit.  Three  sizes  fit  any  boiler,  range 
from  7  to  30  gph.  Information  available. 
Page  24  Item  212 


NEW  COPPER  TUBE . 

for  air  conditioning  and  refrigeration  is 
now  available  from  American  Brass  Co. 
under  the  Anaconda  label  —  cleaned, 
dried,  capped,  color-coded  and  marked 
“ACR.”  Sizes  from  Vi  inch  through  IVi 
inch  OD.  Information  available. 

Page  25  Item  213 


CONTROL  OP  PAN^OIL  UNITS . 

is  discussed  in  two-page  advertisement 
by  Barber-Colman  Co.  Eour  distinct 
types  are  explained.  For  complete  data, 
“Application  Manual  Brochure  on  Con¬ 
trol  of  Fan-Coil  Units”,  is  offered. 
Pages  26-27  Item  214 


VALVES  POR  ALL  SERVICES . 

in  the  new  Denver  Hilton  Hotel  were 
supplied  by  Jenkins.  When  you  install 
valves  in  heating,  plumbing,  and  air 
conditioning  lines  you  may  well  remem¬ 
ber  that  this  line  is  preferred  by  many 
of  the  country's  top  building  experts 
for  almost  a  century,  although  they  cost 
no  more.  Information  available. 

Page  28  Item  215 


QUIET  PACKAGES . 

by  McQuay  are  named  Season  vents, 
liicse  heating  and  ventilating  units  have 
highly  efficient  sound  absorbing  plenum 
sections  and  internally  mounted  fan 
motors,  making  these  units  ideal  for 
auditoriums  and  theaters.  Information 
available. 

Page  29  Item  216 
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SWEAT.PBOOF  INSULATION . 

called  Aerolube  by  Johns-Manville  is  a 
flexible  foamed  plastic  pipe  insulation 
that  cuts  installation  costs  in  half.  Has 
a  built  in  vapor  barrier.  Recommended 
for  heating,  plumbing  and  air  condition¬ 
ing  service.  Brochure  available. 

Pages  30-31  Item  217 


GENERAL  PURPOSE  PUMP . 

manufactured  by  Taco,  if  installed  today 
need  not  be  lubricated  until  1970.  Free¬ 
dom  from  lubrication  worries  is  one  of 
many  reasons  why  pump  is  ideal  for  use 
in  air  conditioning  systems  and  hundreds 
of  other  applications.  Simplified  design. 
Complete  specifications  offered. 

Page  32  Item  218 


OLASS  FIBER  INSULATIONS . 

are  fully  described  in  technical  brochures 
offered  by  Gustin-Bacon.  Three  are  of¬ 
fered:  One  on  Snap-On  pipe  insulation, 
one  on  Ultralite  duct  wrap  and  lining, 
and  one  on  a  new  prefabricated  glass 
fiber  duct.  Bulletins  contain  complete 
specifications  and  are  kept  up  to  date. 
Page  33  Item  219 


for  natural  draft  firing.  Electrical  power 
consumption  reduced.  Quieter,  more 
compact,  more  accessible.  Units  com¬ 
pletely  packaged.  Details  available. 
Page  39  Item  223 


FRAMED  CONVECTORS . 

by  Modine  are  the  easiest  to  install  and 
easier  on  the  wall.  Called  Perma-I.ap,  the 
framing  assures  a  neat,  permanent  re¬ 
cessed  insulation  enabling  units  to  be 
serviced  without  disturbing  the  wall  seal. 
No  wall  streaking,  cracked  plaster,  or 
peeled  wall  paper.  Bulletin  and  catalog 
available. 

Paget  40-41  Item  224 


FOUR-WAT  MVERSIN6  VALVES . 

made  by  Alco  like  a  compressor  for  long, 
reliable  life.  No  plastics  are  used.  Ap¬ 
plicable  to  all  reversed  cycle  systems. 
Units  have  operated  under  test  for  .100.- 
000  cycles  without  failure  to  shift  and 
without  loss  of  tight  seating.  Tests  were 
made  by  independent  laboratories.  Speci¬ 
fications  available. 

Page  42  Item  225 


force  in  the  control  industry.  Full-tinte, 
factory-trained  service  mechanics  are 
stationed  in  hundreds  of  cities  across 
the  nation.  Full  details  available. 

Page  46  Item  229 


CBNTRIFUCAL  FUMFS  . 

offered  by  Bell  A  Gossett  are  leak-proof 
in  operation  because  the  seals  are  made 
of  Remite,  a  new  material  developed 
in  B  &  G’s  research  labs.  Almost  dia¬ 
mond-hard,  Rcmile  is  corrosion  resistant 
as  well  as  wear-proof.  Gives  trouble-free 
service  even  when  the  pump  liquid  con¬ 
tains  foreign  material.  Information  avail¬ 
able. 

Page  47  Item  230 


9UALITY  FLUSH  VALVES . 

are  offered  by  Sloan  at  no  extra  cost. 
Their  Segment  Diaphragm  costs  a  lot 
more  to  make,  however,  which  adds  a 
bonus  of  quality.  It  is  made  of  natural 
rubber,  vulcanized  with  brass  reinforce¬ 
ments.  Flexing  action  of  rubber  pro¬ 
longs  life.  Information  available. 

Page  48  Item  231 


DUAL-DUCT  CONDITIONINe  . 

by  Buensod-Stacey  is  unobstrusive:  cool¬ 
ing  in  summer,  warming  in  winter,  and 
always  maintaining  proper  conditions. 
But  no  visible  duct  or  room  units.  Never 
a  balancing  problem,  thanks  to  auto¬ 
matic  volume  control.  Information  avail¬ 
able. 

Page  35  Item  220 


SELF-CONTAINED  UNIT . 

offered  by  Warren  Webster  is  called  a 
new  concept  in  heating  and  cooling. 
Comfort  control  is  at  your  fingertips — 
day  or  night,  summer  or  winter.  Infor¬ 
mation  is  available. 

Page  43  Item  226 


STEAM  BOILERS  . 

manufactured  by  Babcock  A  Wilcox 
have  built-in  durability.  Whatever  ytHir 
steam  requirement,  whatever  yotir  most 
economical  fuel,  the  company  has  the 
boiler  best  suited  to  your  application. 
Full  information  available. 

Page  49  Item  232 


FIBER  GLASS  DUCT  LINER  . 

from  Johns- .Manville  has  “dual  density*' 
which  is  described  as  an  entirely  new 
concept  in  fire  resistant  and  sound  ab¬ 
sorbent  duct  linings.  Information  is  avail¬ 
able. 

Paget  36-37  Item  221 


NEW  AIRFOIL  BLADED  FANS . 

offered  by  American-Standard  Industrial 
Div.  exceed  90^7  efficiency.  All  units 
carry  the  ANfCA  certified  rating  seal. 
Ideally  suited  for  general  ventilation  and 
industrial  process  applications.  Bulletin 
available. 

Page  44  Item  227 


CIRCULAR  CONDENSERS  . 

are  produced  by  Yuba-Aimeo  Div.,  spe¬ 
cialists  in  the  production  of  these  air 
cooled  units.  Called  Fandaire,  they  make 
a  big  difference  where  a  graceful  silhou¬ 
ette  is  required  for  architectural  com¬ 
patibility.  Fintube  design  for  high  heat 
dissipation.  Weighs  less.  Sizes  from  3 
to  120  tons.  Information  available. 

Page  38  Item  222 


PACKAGED  BOILER . 

offered  by  Petro  has  no  base  or  low 
water  line,  reducing  height  as  much  as 
24  inches.  No  pitting  is  necessary.  Uses 
exhaust  vent  only;  no  stack  is  needed. 
Combustion  achieved  even  in  cold  Are 
box  for  outstanding  fuel  economy.  I.it- 
erature  and  specifications  offered. 

Page  45  Item  228 


FORCED  DRAFT  FIRING . 

provided  by  Iron  Fireman  eliminates  the 
need  for  high  stack  of  the  type  required 


PNEUMATIC  CONTROL  SYSTEMS . 

offered  by  Johnson  are  backed  by  the 
largest  and  most  experienced  service 


NEW  CARRIER  PRODUCTS . 

include  a  complete  line  of  hermetic  con¬ 
densing  units  with  capacities  from  10  to 
14.3  tons;  a  new  1.3-ton  condenser  that 
can  be  mounted  on  roof  vertically  or 
horizontally;  and  new,,  fan  and  coil 
Weathermakers  which,  ilith  a  single  pip¬ 
ing  system,  will  provide  individual  con¬ 
trol  of  cooling  and  heating  for  multi¬ 
room  buildings.  Information  available. 
Page  50  Item  233 


COPPER  TUBE  BOILERS . 

by  Bryan  Steam  provide  hot  water  for 
pool  healing,  space  heating,  and  domestic 
supply  in  one.  multi-purpose  water  heat¬ 
ing  system.  Separate  heat  exchangers 
furnish  desired  temperatures.  Indirect 
heat-exchanger  method  minimizes  scale 
formation  and  corrosion.  Information 
available. 

Page  51  Item  234 
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ZONE  CONTROLLID  CABINET . 

offered  by  Buffalo  Forge  provides  year- 
round  comfort  conditioning  to  suit  many 
different  areas  of  a  building.  Each  rone 
controlled  automatically.  Rugged  tubular 
frame  is  easily  assembled  and  installed. 
Floor  or  suspended  mounting.  I.ow  head 
room  due  to  45  degree  pitched  coils. 
Bulletin  available. 

Page  53  Item  235 


•ALVANIZEO  SHEETS . 

made  by  Wheeling  Steel  and  tradenamed 
Softite  can  be  used  wherever  steel  sheets 
can  It  will  not  be  damaged  in  snipping, 
notching,  scribing,  slitting,  shearing,  hem¬ 
ming.  bending,  dovetailing,  crimping,  or 
sawing.  Information  available. 

Insert  54-55  Item  236 


HSATIN6  SPECIALTIES  . 

made  by  Marsh  Instrument  Co.  consist 
of  uniformly  good  radiator  valves,  traps, 
and  vents  Radiator  valve  and  trap  illus¬ 
trated  is  truly  packless,  not  just  called 
packless.  It  has  no  packing  whatever.  Up 
to  date  heating  specialties  catalog  offered. 
Page  56  Item  237 


CARRIERS  AND  CLOSET  PITTINOS  .... 
are  available  from  Josam  for  every  type 
of  wall  hung  hxtiire.  for  residential  and 
commercial  installations.  Manual  offered 
contains  facts  showing  why  these  car¬ 
riers  are  the  most  advanced  in  the  field. 
Page  57  Item  238 


CAST  IRON  BOILERS  . 

made  by  Weil-Md  ain  can  be  installed 
in  a  penthouse  without  a  derrick.  The 
sections  can  be  brought  up  in  the  per¬ 
sonnel  hoist  Boiler  need  not  be  installed 
before  the  building  is  completed.  Data 
on  gas  and  oil  b«>ilers  available. 

Page  58  Item  239 


9UIET  AIR-COOLED  CONDENSERS  . . . 

offered  by  Halstead  A  Mitchell  have  had 
fan  noise,  vibration,  and  rattling  engi¬ 
neered  out  of  them.  IX'ep  pitch  fans 
are  run  at  slow  speeds.  Casings  are 
rugged  and  will  not  lotvsen  with  use. 
Provision  for  winter  operation  and  mul¬ 
tiple  circuiting.  Information  is  available. 
Page  59  Item  240 


ELECTRIC  MOTORS . 

made  by  Fairbanks.  Morse  arc  tailored 
to  actual  operating  conditions,  not  stand¬ 
ardized  to  the  average.  Motors,  even  in 
hard-to-ht  cases,  are  rated,  dimensioned. 


and  insulated  to  furnish  unfailing  power, 
insulating  materials  carefully  tested,  se¬ 
lected,  treated,  and  prepared  to  match 
the  job.  Capacities  from  I  hp  to  10,000 
hp.  Information  available. 

Insert  125  Item  241 


STORAGE  WATER  HEATER . 

for  commercial,  industrial  and  institu¬ 
tional  use  is  offered  by  Patterson-Kelley. 
Indirect  gas-fired  unit  boasts  many  ad¬ 
vantages.  Catalog  is  available. 

Page  126  Item  242 


AIR  FILTER  GAGES . 

in  three  types  are  offered  by  F.llison  Draft 
Ciage  Co..  Inc.  Bulletin  describing  the 
high  precision  instruments  is  available. 
Page  129  Item  243 


LOW  PROFILE  ROOF  FAN . 

by  Davidson  has  new  and  streamlined 
design  for  today’s  modern  flat  roof 
structures.  As  much  as  40*^  lower  than 
conventional  types.  Capacities  to  50,(KM) 
cfm.  Information  available. 

Page  129  Item  244 


HYDROSTATIC  SHOCK  CONTROL _ 

offered  by  Jay  R.  Smith  protects  plumb¬ 
ing  against  the  destructive  hammering 
pre^ssures  of  hydrostatic  shock.  Without 
such  control,  each  quick  closing  of  a 
faucet  is  equivalent  to  hitting  the  faucet 
with  a  hammer.  One  of  these  controls 
should  be  installed  on  each  hot  and  cold 
water  line.  Free  bvKvklet  gives  details. 
Page  129  Item  245 


SPUN-COFFER  CHECK  VALVE . 

made  by  W'atsco  is  used  in  Perfection 
Industries'  heat  pump  and  by  other  ma¬ 
jor  manufacturers,  because  it  is  the  only 
true  hermetically  scaled  check  valve. 
Called  Magni-Chek.  it  is  non-clectric- 
magnetically  operated,  so  finely  calibrated 
that  a  fraction  of  an  ounce  will  open  it. 
Information  offered. 

Page  130  Item  246 


PYROMETER  . 

manufactured  by  Illinois  Testing  l.ubora- 
tories  under  the  Alnor  label  is  the  most 
valuable  instrument  in  the  tool  kit  for 
the  heating  and  air  conditioning  contrac¬ 
tor.  One.  with  full  6-inch  mirrored  scale, 
with  temperature  range  from  minus  40 
to  2(M)  deg.  in  durable  case,  costs  under 
$200.  Information  available. 

Page  131  Item  247 


FILTER  BULLETINS . 

describe  the  various  Airsan  air  filters 
which  perform  the  specific  duty  for  which 
they  are  designed:  Low  velocity  filters, 
high  velocity  filters  and  grea.se  filters. 
Page  132  Item  248 


BURNER  CATALOG . 

offered  by  Power  Flame  Div.,  Inc.,  in¬ 
cludes  a  complete  range  of  models  and 
sizes  in  atmospheric  burners,  power  burn¬ 
ers.  and  combination  burners.  All  de¬ 
signed  for  lowest  installation  and  main¬ 
tenance  cost. 

Page  133  Item  249 


AIR  MAKE-UP  UNITS . 

by  Aerovent  provide  comfort  year-round 
in  any  climate.  Used  as  filtered-air  sup¬ 
ply  units  or  air  preheaters,  permitting 
heating  and  ventilating  systems  to  op¬ 
erate  at  design  efficiency.  Steam,  hot 
water,  or  gas-fired  models,  in  sizes  to  54 
inches.  Bulletin  available. 

Page  134  Item  250 


HIGH  TEMPERATURE  WATER  DATA  . . . 

has  been  brought  up  to  date  and  pub¬ 
lished  in  Bulletin  1600  by  International 
Boiler  Works  Co.,  the  most  experienced 
name  in  HTW  generation.  Bulletin  is 
entitled  “High  Temperature  Water  Gen¬ 
erators." 

Page  135  Item  251 


STEAM,  HOT  WATER  GENERATORS  . . 

made  by  Cyclotherm  will  save  on  costs, 
time,  and  space  for  new  buildings  or  in 
remodeling  existing  structures.  As  much 
as  one-third  smaller  than  other  packaged 
units.  Can  be  placed  in  a  working  area. 
Illustrated  folders  available. 

Page  136  Item  252 


AIR  CONDITIONING  UNITS  . 

are  offered  by  Bohn  in  six  low-silhouette, 
ultra-compact  models.  For  cooling  and  ’ 
heating  stores,  offices,  restaurants,  apart¬ 
ments.  and  shops.  Capacities  from  2 
through  15  tons.  Complete  details  avail¬ 
able. 

Page  137  Item  253 


WATER  TUBE  BOILERS . 

tradenamed  Modulatic  by  manufacturer. 
Vapor  Heating  Corp.,  are  efficient  and 
economical,  and  are  actually  three  boil¬ 
ers  in  one  compact  package.  Bulletins 
arc  offered. 

Page  138  Item  254 
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FLEXIBLE  HOSE  . 

made  by  Flexaust  of  high  quality  metal 
and  neoprene  coated  fabrics  has  proven 
lower  in  installation  costs  and  provides 
exceptional  abrasion  resistance,  noise  ab¬ 
sorption  and  easy  relocation  of  hoods 
and  machines.  Full  details  available. 
Page  140  Item  255 


ELECTRIC  STEAM  BOILERS . 

are  manufactured  by  P.  M.  Lattner  Mfg. 
Co.  in  ten  sizes.  Of  ASME  construction, 
the  units  have  highly  sensitive  adjusting 
controls.  Information  is  available. 

Page  141  Item  256 


CONDENSATE  DISPOSAL  PUMPS . 

designed  for  air  conditioning  and  refrig¬ 
eration  are  offered  in  a  complete  line 
by  March  Mfg.  Co.  Bulletins  are  offered 
describing  all  of  them,  which  are  fur¬ 
nished  with  1 10, '220  volt  motors,  are 
factory  tested  and  ready  to  run. 

Page  141  Item  257 


PRESSURE  BURNERS  . 

for  dual-fuel,  gas,  or  oil  are  offered  by 
Synchronous  Flame.  Designed  for  hard- 
to-fire  jobs:  all  types  of  boilers,  warm  air 
furnaces,  and  ovens.  Many  standard  fea¬ 
tures  which  are  extras  on  other  burners. 
Detailed  information  offered. 

Page  141  Item  258 


EXTRUDED  ALUMINUM  SHUTTERS _ 

from  Elgo  Shutter  &  Mfg.  Co.  are  of 
modern  design,  light  weight,  fully 
weather-stripped,  easier  to  install,  and 
are  rust  and  corrosion  proof.  Complete 
specifications  arc  available. 

Page  141  Item  259 


TEMPERATUU  CONTROL  VALVE . 

with  sliding  gate  seats,  offered  by  OPW- 
Jordan,  is  a  simply  designed,  self-op¬ 
erated,  automatic  unit  that  will  give  tight 
shut-off  and  accurate  control.  Features 
stainless  steel,  self-cleaning  and  self-lap¬ 
ping  seats  which  can  be  reversed  for  heat¬ 
ing  or  cooling  applicatioas.  and  a  field- 
removable  thermal  system.  No  electricity 
or  compressed  air  needed.  Information 
available. 

Page  141  Item  260 


FOR  ZONE  HEATINC  . 

on  steam  and  hot  water  systems,  only 
Zonvalve.  by  Heat-Timer  Corp.,  has  7 
important  features  listed  in  ad.  Brochure 
is  offered. 

Page  142  Item  261 


PACKAOED  ROTARY  BURNER . 

offered  by  Todd  Shipyards  is  a  fully 
automatic,  forced  drah  unit,  offered  in 
six  sizes  and  seven  types  to  fit  ail  auto¬ 
matically  fired  boilers  or  furnaces  burn¬ 
ing  all  grades  of  fuel  oils,  gaseous  fuels, 
or  combination  of  both.  Details  and 
specifications  offered. 

Page  143  Item  262 


FACKAOED  ROOF-MOUNT  UNITS _ 

made  by  Ventil-Aire  save  12%  on  in¬ 
stallation  and  7%  in  construction  costs 
on  a  lO.fXM)  sq  ft  building.  These  pack¬ 
aged  air  conditioning  and  healing  sys¬ 
tems  combine  all  the  elements  of  built- 
up  systems  into  one  compact  package. 
Available  in  5.  IVx,  10.  and  i5-ton  sizes. 
Literature  and  case  histories  offered. 
Page  144  Item  263 


MODERN  STOKER  OFFERED . 

by  Bituminous  Coal  Equipment,  Inc. 
Features  factory  pre-wired  panels,  me¬ 
chanical  draft  control,  fully  automatic 
sequence  system,  simplicity  of  operations, 
true  efficiency,  and  bums  coal,  the  most 
economical  fuel  available.  Information 
available. 

Page  145  Item  264 


MORE  HOT  WATER  . 

can  be  had.  and  fast.  too.  with  a  Ewing 
automatic  heavy-duty  vertical  hot  water 
heater.  And  for  less  cost  because  it 
requires  no  expensive  storage  boilers,  is 
simple  and  easy  to  install  and  operate, 
requires  no  maintenance,  and  saves  valu¬ 
able  floor  space.  Information  available. 
Page  146  Item  265 


GAS-FIRED  UNIT  VENTILATOR . 

from  Tuck- Aire  Furnace  Co.  combines 
economy  and  comfort  with  quietest  oper¬ 
ation.  It  is  AGA  approved.  Informa¬ 
tion  is  available. 

Page  147  Item  266 


REGISTERS  AND  GRILLES  . 

that  bear  the  Agitair  trademark  are  sure 
to  be  quality  items.  They  are  available 
in  a  wide  variety  of  sizes  and  styles  to 
meet  every  requirement  of  the  designer. 
Made  in  aluminum,  stainless  steel, 
bronze,  brass,  standard  steel,  and  plated 
finishes.  Catalog  offered. 

Page  148  Item  267 


DUCT  TAFES . 

made  by  Arno  will  modernize  any  un¬ 
sealed  duct  system,  increasing  air  flow 
at  registers  considerably.  Tape  sticks  in¬ 
stantly  and  holds  permanently.  Flame- 


resistant.  non-flame  resistant  types  avail¬ 
able.  Sample  offered. 

Page  150  Item  268 


BURNERS  AND  CONTROLS . 

are  both  manufactured  by  Webster  En¬ 
gineering.  division  of  Midland-Rots 
Corp.  Gas  and  or  oil  burners  as  well 
as  control  centers  permit  the  company 
to  take  full  responsibility  for  a  complete 
system.  Information  available. 

Page  151  Item  269 


NSW  TRIANGLE  VALVE . 

by  U.  S.  Valve  &  Engineering  Co.  is  a 
combination  of  two  precision-engineered 
butterfly  salves  in  a  flanged  T.  Gives 
perfect  flow  control  in  cooling  water  sys¬ 
tems  where  two  streams  flow  to  or  from 
a  single  pipe.  Information  available. 
Page  151  Item  270 


LOW  COST  AIR  CLEANER . 

produced  by  Mamco  Corp.,  offers  chance 
to  get  into  rich  market.  Every  home  a 
prospect  for  Health-Air  three-stage  unit' 
includes  mechanical  filter,  electrostatic 
filter,  and  charcoal  filler.  Information 
available. 

Page  152  Item  271 


NSW  PRESSURE  CONTROL . 

by  Mercoid  has  316  stainless  steel  welded 
bourdon  tube  incorporated  in  it.  Outside 
adjustments.  Visible  calibrated  dial  aitd 
hermetically  sealed  mercury  contact. 
Operating  ranges  from  30  inches  vacuum 
to  73  psig,  up  to  100-1000  psig.  Bulletin 
available. 

Page  153  Item  272 


REFRIGERATION  SFSCIALTIES . 

made  by  Henry  Valve  Co.  carry  with 
them  complete  assuraiKe  of  on-the-job 
satisfaction.  For  ctvmmercial  refrigera¬ 
tion  and  air  conditioning  systems  using 
refrigerants  12.  22.  and  ammonia,  these 
products  are  offered:  shut-off.  pressure 
relief,  and  flow  check  valves;  filter-driers 
and  driers;  and  all  types  of  strainers. 
Information  available. 

Inside  Back  Cover  Item  273 


FLOW  SWITCHES  . 

manufactured  by  McDonnell  &  Miller 
are  compact,  well  built  mechanisms  that 
cither  make  or  break  circuits,  as  required, 
when  liquid  flows  or  stops  flowing.  The 
most  economical  way  of  starting  or  stop¬ 
ping  a  signal,  alarm,  motor,  metering 
device,  or  anything  electrically  oper¬ 
ated.  Bulletin  explains. 

Back  Cover  Item  274 
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ciDcu  fOM  AD^iDnr  iMQuimes 


BUSINESS  REPLY  CARD 

NO  K)STAGf  NCCBSARY  IP  MAILS)  IN  UNITH)  STATfS 


All  CONDITIONINC.  IEATIN6  VENTILATING 

93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 


BOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PROBLEMS 


ITS  EASY  TO  GET 
THE  BOOKS  YOU  NEED 

Jutt  circl*  th«  appropriAt*  lattan  on  ona 
of  Hta  cards  abo^  and  drop  it  in  tba  mail. 
WaH  skip  tka  boob  and  bill  you.  Or  you 
can  sava  book  posta^a  if  you  sand  pay- 
ntant  with  your  ordar.  Btkar  way,  you 
kava  full  ratwm  privilaqaa  if  not  satisfiad. 


S.  Kaww,  J.  R.  Canal  aad  H.  D.  laraHliar 
Training  taott  and  rdectnoe  book  on  ran* 
drntial  air  oonditiomnt  for  all  who 
•ell,  inaull  or  operate  theae  gateau.  Dia- 
grama  ahow  mechaniama  and  prindplee  of 
operadoo.  Information  undaratandabte  to 
beginner.  TeOa  kow  and  why  thinga  are 
done  tba  way  they  are  and  what  makea 
equ^Nneot  opmte  the  way  it  doaa.5M 


115  taO-pnga  ohaita  aolva  probkna  of  air 
condWoiing  ayateni  dedgn  involTiag  cool¬ 
ing  load,  duct  jpaycbroMatrica,  ■r»iur 

energy,  comfort  coodlitiooing.  panel  cool- 
ing,  etc.  For  each  chart  the  anginecting 
and  mathematical  background  plua  dedgn 
exanmle  aad  aohitioo  are  given.  534  Fagm, 
lit  Bhm,  VfM. 

TO  OROCft  atCLi  ■  ON  CARO  AlOVf 


TO  ORDER  CIRCU  T  ON  CARO  AtOVE 


MHDtOOR  OF  All  CQNDITIONMfi. 
ffiATMfiANDVDmUTM 

kaa  - 

BVfTW  Wf  VMffvWV 

Completely  new  book  cootahiing  tbouaanda  of 
facta,  flgn^  data  aad  prindplea;  hundreda  of 
charta,  taUea  and  mape.  Anawera  problema 
you  taca  every  day  in  your  work.  Sobjecta 
treated  thorot«hly  mdude:  Air  Conditioidng. 
Air  Handtti^,  Building  Heat  Loan  Climatic 
Data,  Combuation,  Dagree-Daya,  Dual  Duct 
Deeign.  Dual  OoUechoa  PoM  Fatimafing, 
Wgh  Velocity  Air,  Mathematice,  Molora.  Pip¬ 
ing  aad  Plumbiac  Paydirometiy,  Radiator 
Haatii^  Refrigeraata,  Service  Hot  Water, 
Solar  Data,  Steam  Flow,  Ventilation,  Wann 
Air  Hearing,  Terminology  aad  a  complete 
croaa  index.  1994  FananrH”  z  ItM',  9M 
Char^  Mage,  Una,,  Sit  IhMaa,  $15.04. 

TO  ORO«  aRCU  L  ON  CARD  AlOVE 


KSBN  OF  KATMC  AW  VOmUTMC 

SYSTQB  by  F.  W.  HwNbImae 
96  full-page  charta  adve  problema  of 


wwiaAiicowmowiE 

by  S.  Koiwa,  J.  R.  Cervot  end  H.  0.  lereHlMr 
Doea  for  hydrooic  and  warm  air 
what  Summer  Air  CotuUtUmimg  dom  for 
cooling.  444  Pagaa,  317  IllanrV.44. 

TO  ORDER  aRCLE  U  ON  CARD  AtOVE 


lag  and  ventflating 


Charta,  $7  J4. 

TO  ORDER  CIRCLE  C  ON  CARD  AtOVE 


$13.00. 

TO  ORDER  QRCLE  V  ON  CARD  AtOVE 


MORE  BOOKS  USTED 
ON  OTHER  SIDErti  .  > 


llntrhliiie.  tlUO. 

TO  ORDER  ORCLE  D  ON  CARD  AtOVE 
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FUST  CLASS 

PUMIT  Na  u 

NIW  YOU.  N.  T. 

This  snrvlen  b  not  avaflabln  to  ovar^ 
SMS  rnndnrs.  Cnrds  nro  void  altar 
Oetobar  1,  I9M. 

BUSINESS  REPLY  CARD 

NO  POSTAGE  NECESSARY  IF  MAILED  IN  UNITS)  STATES 

POSTAM  WIU  M  PAID  RY 

AIR  CONDITIONING,  HEATING  VENTILATING 

93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 
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TO  ORDER  POORS  DfSCR/tEO  fflOIP 


USE  CONVENIENT  CARD  ABOVE  TO  ORDER  THESE  BOOKS 

BN  TEMPOETNE  VRTD  nSTEMS 


by  OwOT  S.  Lisbary 

A  ooo^ete  and  coodse  so^xMhkNi  of  the 
principles,  (krign.  insUllatioo  and  aopU- 
cation  of  hath  timneratnre  water.  Wrmen 
by  the  deagncr  of  many  of  the  world’s 
larneat  systems.  For  engineers,  operators, 
aadownert.  224  Pages,  199  DIbb.,  94J# 
TO  ORDER  CIRCLE  M  ON  CARD  AlOVE 

MEraQDSOFHNMmnPC  b,j.E.YoA 

The  most  detailed  information  available 
on  standard  and  special  joims  for  all  types 
of  metallic,  ^asji,  tile,  plastic  and  concrete 
pipe.  Dau  on  joints  oesigTied  to  take  op 
movement  doe  to  ezpansioo  and  contrac¬ 
tion.  234  Pi«ss,  249  IDbs.,  $4.00. 

TO  ORDER  CIRCLE  O  ON  CARD  AlOVE 

DESIN  R  MNSm  DOUNT  SYSTEMS 

Cemplatsly  eaviisd  3ed  Edition 
by  Jobs  L  Aldon 

liiis  classic  text  on  how  to  dengn,  build 
and  buy  industrial  exhaust  systenu  has 
been  brought  up-to>date  to  meet  modern 
standards  m  industrial  environment.  De- 
vdopmeots  and  advances  in  devices  and 
tecbi^ues  described.  2S4  Pagss,  137  DIbs., 
$4.00. 

TO  ORDER  CIRCLE  I  ON  CARD  AlOVE 


DESINRPUMRMlimDtNUfiE 

SYSTEMS  by  L  Mnndnnnnnn 

Detailed,  illoatrated  guide  covering  modern 
plumbing  practice  and  dcrign.  Basic  prob¬ 
lems  as  well  as  modern  spncialired  topics 
are  discussed.  32$  P^ss,  lOl  mi^  9TM, 
TO  ORDER  CIRCLE  P  ON  CARD  AlOVE 


TURD  Turn  R  PIPES  byCH.M«cui. 

How  to  solve  problems  involviiig  the  flow 
of  liouids  and  gases  dmnigh  pipes.  How  to 
handle  visooeity,  friction,  hem,  and  other 
factors  expreaeed  in  various  diineosioosl 
systems,  worked-out  problems  show  ap- 
plicauoos  of  principles.  124  Pngsa,  if 
mas.,  %4M, 

TO  ORDER  CIRCLE  J  ON  CARD  AlOVE 


PIJMTMD  PROCESS  VENTIUTMM 

by  W.  C.  L  Hwmoo 

Design  factors  and  data  fliat  can  be  applied 
to  any  sitnalion,  Principks  are  clear,  logi- 
caL  Shows  how  to  rshanst  re¬ 

quirements  for  dost  and  fume  producing 
processes,  hot  or  cold.  Principles  of  nen- 
ersl  ventilation  and  bulk  materiala  han¬ 
dling.  4a  P^sa,  172  mm.,  |9JI. 

TO  ORDER  CIRCU  9  ON  CARD  AlOVE 


NNSmAllEATTIMSTEl 

by  F.  W.  HwtcblMoe 

Providss  123  tfanemvinn  wotking  graplw 
for  the  direct  solution  w  fiost  commonly 
encountered  probtoms.  Oraphs  are  equal 
in  accuracy  to  the  equariona  from  which 
they  JUS  derived  and  nelp  eiiminate  errors 
in  calculation.  334  Pages,  134  Ctarts  wi 
Uns.,  17  Jl. 

TO  ORDER  CIRCLE  N  ON  CARD  AlOVE 

SROiMaTMC  byT.NsplwAdUw 

Correct,  tested  steps  in  pbaaing;  <t— lyiwg, 
buildin|aad  operatint  snow  moirint  ays- 
tamsL  Time  saving  charts,  tabtoa  and 
give  «»«y  Nap. 

TO  ORDER  CIRCU  I  ON  CARD  AlOVE 


aORNDFN  byCKlwry 
Covers  the  flow  of  gae  thronah  docts,  ai^ 
fan  pcrfonnaace  aM  control;  moving  air 
through  ducts,  fan  selectioB  and  control, 
doct  arranmnaaot,  systwi  characlerislks. 
flow  analyiu.  Bask  dma  and  methods  med 
to  system  resktanca.  Practical  In- 

formation  for  saiectiiif  a  fan  for  any  doty. 
232  Paaa»  14  Dm.,  |4Ji. 

TO  ORDER  aRCU  I  ON  CARD  AlOVi 


Every  product  bearing  the  name  Henry  carries  with  it 
complete  assurance  of  on-the-job  satisfaction.  This  quality 
of  performance  and  the  confidence  it  inspires  have  made 
Henry  the  most  accepted  line  in  the  industry.  For 
Commercial  Refrigeration  and  Air  Conditioning  Systems 
l-'sing  Refrigerants  12,  22  and  Ammonia. 


VALVES- Shut-Off 

Paekltu,  NcM  md  Wnf  Cap  Typn 
latagrat  aai  RaagtC  CoiMCtiOM 


VALVES- Pressure  Relief 

PIstM  mi  Mapkrain  Typts  far  Ataaspharic 


VALVES- Flow  Check 


Spriaf  Loadai  aad  Fraa  Haatiai  Typas— 
also  far  watar  aid  air 


DRI-COI  SaaM  aad  Cartridca  Typas 
wHk  MoMad  Cora  aad  firaoalar  Dasiccaots 


STRAINERS-All  Types 


r  Saalad  aad  Claaaabla— AppHcabla  for 
orator,  oil  aad  air 

aim:  TmO*  Plsrcliio,  Um  TappiiHI.  Um  Pert  and  Can  Tap  Valves 
atrale^Kaps  aad  Termlaal  Seals  fer  Hermetic  Compressors 


HENRY 


COMPANY 

For  Refrigeration,  Air  Conditioning  and  Industrial  Applications 

ELROSK  PARK.  II.I.INOI8.  U.S.A.  CABLK:  HKVALCO,  MKLROSK  RARK,  ILI.. 
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MCDONNELL 


F$4  Strks 
Flew  Switch 

Meeated  ia  o 

7  iach  Tee 


AtcPoww//  quality  throughout: 

Compact  switch  with  positive  snap 
action.  Removable  cover  and  two 
knockouts  for  easy  wiring.  Phosphor 
bronze  sylphon  seals  assembly  leak- 
tight  from  line.  Paddle  made  in  seg¬ 
ments  to  fit  any  pipe  from  1'  through 
3'.  FS4  series,  illustrated,  is  for 
maximum  working  pressure  100  psi; 
maximum  temperature,  300°  F.,  in 
types  as  follows: 

FS4-3  Singl*  pole,  double  throw  switch. 
Opens  and  closes  two  separate  cir¬ 
cuits  with  flow.  Closes  and  opens  some 
two  circuits  wHh  no  flow. 

FS4  Closes  wHh  flow,  opens  with  no  flow. 
FS4R  Opens  with  flow,  closes  with  no  flow. 

Undorwritors’  Uttod 

•  Model  E'2  available  for  larger 
pipe  sizes  and  pressures  to  1 50  psi. 


Do  you  know  how  many  jobs 
these  switches  con  do? 

Look  at  the  FS4  Series  Flow  Switch  illustrated  here.  What  you 
see  is  a  compact,  well-built  switch  that  either  makes  or  breaks 
a  circuit  (as  required )  when  liquid  flows  or  stops  flowing.  Yet 
in  this  versatile  device  you  have  both  the  most  economical 
way  and  the  most  positive  way  of  starting  or  stopping  a  sig¬ 
nal,  an  alarm,  a  motor,  a  metering  device  — anything  electri¬ 
cally  o|)erated.  Just  to  highlight  a  few  uses:  — 


to  actuate  a  signal  light  — signal  an  attendant  to 
make  the  right  moves  in  o|X‘rating  valves.  |>um|>s  and 
the  like  — signal  him  when  flow  sto|)s  in  a  water 
cooled  compressor,  water  cooled  bearing  and  so  on. 

to  sound  an  alarm  — when  flow  stops  in  a  process 
system  or  in  any  water  twled  devices. 

to  stort  or  stop  motors— start  |)um|>s  in  sequenc'e  in 
multiple  stage  flow  systems;  start  standby  pum|>s‘, 
stop  automatically  controlled  units  if  cooling  water 
system  fails;  stop  compressors  in  t'ooling  systems 
when  flow  stops.  These  are  control  functions,  and 
almost  endless. 

to  start  or  stop  automatic  burner' —start  a  booster 
heater  when  water  draw  occurs;  stop  burner  if  flow 
is  impro|>erly  retarded;  make  sure  of  circulation  in  a 
boiler  before  burner  ia  iiermitted  to  start. 

to  actuate  metering  device — o|)en  valve  in  chemical 
feeder  line;  start  mixing  in  ae<-ondary  line  whenever 
flow  starts  in  primary  line. 


Think  it  over!  Some  of  these  uses  may  suggest  some  related  |>rob- 
lem  the  FS4  can  solve  for  you  right  now.  Notice  the  facts  about 
its  construction  and  service  range  op|K>sitc. 

M^DONNEU  S  MILLER,  Lm.  3S00  N.  Spoulding  Avt.,  Chkogo  IS,  III. 

(A,. 

tcc  u  l\  X**'  ^ 

Coupon  brings  bulletin 

It  covers  design,  construction,  electrical  ratings  and 
dimensions.  Points  out  many  typical  applications. 


PlaoM  land  ma  o  copy  of  Flow  Switch  Bullatin  FS1. 


CITY,  ZONE,  STATE 


Moil  tot  McDonnall  &  Millar,  Inc.,  3500  N.  Spaulding  Ava.,  Chicago  18,  Illinois 


